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	Chapter 1. Introduction
	1.1. Purpose of This Order.  This order prescribes aviation surface weather observing procedures and practices.  This order includes practices and procedures for both manual and automated observation locations.  Also included are practices and procedures for augmentation of automated observations and backup information in the event of system failure, erroneous or non-representative data.  These procedures and practices are intended to provide a framework for identifying meteorological phenomena of importance to aviation and reporting their occurrence.
	1.2. Audience.  This order applies to all FAA and FAA-contract personnel, Limited Aviation Weather Reporting Stations (LAWRS) personnel, Non-Federal Observation (NF-OBS) Program personnel, as well as United States Coast Guard (USCG) personnel as a component of the Department of Homeland Security and National Weather Service (NWS) personnel engaged in taking and reporting aviation surface observations.
	1.3. Where to Find This Order.  This order is available on the FAA Web site at http://faa.gov/air_traffic/publications and http://employees.faa.gov/tools_resources/orders_notices/. 
	1.4. Cancellation.  This order cancels FAA Order 7900.5B, Surface Weather Observing - METAR, effective December 1, 2005.
	1.5. Explanation Of Changes.  This revision is primarily editorial and does not introduce any hazard into the National Airspace System.  General changes to the order are documented below, which provides additional information to assist the user in understanding and locating the new changes included in this order.  (See Appendix K)  
	1.6. Abbreviations and Acronyms.  Appendix A. Abbreviations and Acronyms, contains abbreviations and acronyms used in this order.
	1.7. Relationship to FMH-1 and Other Documents
	1.8. Applicability of Procedures and Practices
	1.9. User Responsibilities.  Employee participation in directive writing and upkeep activities is encouraged.  Any user who finds a subject matter conflict, an error, obsolete information, or who would like to make recommendations or suggestions should notify Terminal Safety and Operations Support, in writing.  FAA Form 132019, Directive Feedback Information, is available for this purpose.  If clarification or correction is urgently needed, you may call Terminal Safety and Operations Support for guidance, but you should also use the FAA Form 1320-19 as a follow-up to verbal conversation.
	1.10. Distribution.  This order is distributed to select offices in Washington Headquarters; Air Traffic Organization – Terminal Service Areas; Office of Operations Planning; NAS Weather Office; Flight Standards Service; the Mike Monroney Aeronautical Center; the William J. Hughes Technical Center; the USCG Elizabeth City Facility; the Department of Defense (DOD); all terminal air traffic field facilities; all Alaska flight service stations (FSS); FAA-contract weather; and the National Weather Service (NWS).
	1.11. Changing the Order.  Changes, additions, deletions, and corrections will be issued as necessary.  These changes will be issued by the Director, Terminal Safety and Operations Support.
	1.12. Maintaining the Order.  Each facility must maintain a copy of the order, complete with changes and supplements for reference purposes.  When inserting changes to the order, enter the number, effective date, initials, and date entered on the inside cover of this order.

	Chapter 2. Guidelines
	2.1. Introduction.  This chapter describes the types of aviation surface weather observing facilities for which the FAA may have responsibility or oversight.  This chapter also describes the various types of surface weather reports, including the Aviation Routine Weather Report (METAR) and Aviation Selected Special Weather Report (SPECI), and FAA guidelines regarding the content of each of these types.  Also presented are general guidelines regarding augmentation and backup of automated observations.  Lastly, this chapter presents FAA guidelines on the certification of observers.
	2.2. Types of Stations.  The generic types of stations that take aviation weather observations are defined as follows:
	2.3. General Types of Observations .  There are three general types of surface observations:
	Augmentation Requirements.  Certified observers are responsible for the completeness and accuracy of the weather observation.  Automated weather observing systems are, by design, viewing a smaller area than a human observer.  Therefore, the observer is responsible for providing additional information that covers a larger area when operationally significant.  Augmentation of automated observations must be provided in accordance with the guidelines presented in the following subsections and as specified for the station’s service level standard (Appendix D. Service Standards).  Separate guidelines are presented for the two general types of automated weather observing systems:  automated systems with SPECI capability and automated systems without SPECI capability.  Procedures and practices to be followed to accomplish the required augmentation are presented in Chapter 4. General Procedures at Automated Weather Stations, and Chapter 5. Augmentation Requirements at Automated Weather Stations.
	2.5. Backup Requirements
	2.6. Long-Line Backup Requirements.  Details on the procedures to provide backup are in Chapter 6. Backup Requirements at Automated Weather Stations.  This paragraph specifies the type of minimum backup for various types of facilities.
	2.7. Certification of Personnel and Currency Requirements.  Before assuming full responsibility for taking any type of surface observation or any part thereof, each person must be certified.  The NWS is responsible for certifying all civilian weather observers in one or more of the following observer types.  Definitions of these types are presented in Paragraph 3.2 Definitions.  Currency requirements are in FAA Order JO 3120.4, Air Traffic Technical Training.
	2.8. Types and Content of METAR/SPECI Observations.  The METAR is the primary code format used in the United States to satisfy requirements for reporting surface meteorological data.  The METAR may be prepared by automated weather observing systems (with or without augmentation) or by certified weather observers.  These data are primarily reported in an alphanumeric coded format for aviation users.

	Chapter 3. General Procedures
	3.1. Introduction.  This chapter prescribes procedures and practices applicable to all facilities and to all types of observations.  These general procedures also apply to observations taken to fulfill requirements for augmentation or minimum operational requirements during backup.  This chapter also describes the various types of surface observations and prescribes the criteria for taking SPECI observations.  Chapters 7 through 16 prescribe procedures and practices to be followed by all personnel engaged in observing and reporting surface-based meteorological conditions.  In addition to prescribing standard procedures and practices, these chapters also prescribe differences in procedures and practices applicable to LAWRS observers.
	3.2. Definitions.  
	3.3. Aviation Weather Observing Locations.  Surface weather observation locations must make routine reports at fixed intervals (METAR reports).  Where the capability exists, the routine reports must be supplemented by non-routine reports (SPECI).  The observing location is defined as the point or points at which the various elements are observed.  In cases where all the measurements are taken at the same point, an observation will be regarded as having a single location.  In cases where the various sensors are located to obtain acceptable exposure, the observation location will be regarded as varying with the individual elements in an observation.  Normally, multiple observing points are confined to an area within about 2 miles of the station.  Weather reports from manual stations may also contain information on phenomena occurring at other than the location of the observation.  For example, at a large airport the observation location may be defined as follows:
	3.4. General Observing Practices.  The general observing practices specified in the following subsections apply to personnel taking either full manual, augmented, backup, or tower visibility observations.  They do not necessarily apply to the automated portions of observations, which are controlled by system software.  Observers must be alert to situations conducive to significant changes in weather conditions and must take and disseminate SPECI observations as rapidly as feasible whenever changes are noted that meet the criteria specified in Paragraph 3.12 Criteria for SPECI Observations.
	3.5. Dissemination.  For purposes of this order, dissemination is the act of delivering a completed report to users.  There are two general types of dissemination.
	3.6. Dissemination Requirements.  All reports must be given local dissemination.  At stations with long-line capabilities, reports must be given long-line dissemination.  When reports are corrected, the corrected report must be given the same dissemination as the report being corrected.  If reports cannot be disseminated simultaneously, local and long-line, they must be disseminated first to the local airport traffic control users, then disseminated long-line.  SPECI observations must be completed and transmitted as soon as possible after conditions meeting SPECI criteria are observed or detected.  A METAR must be transmitted in accordance with agency guidelines.  A METAR entered that also meets the criteria for a SPECI must be disseminated as a METAR.  WS Form B-11, METAR/SPECI Report for Transmission, is available from the NWS for those facilities that receive manual observations from observers over the phone.  This form is an optional aid for transcribing the observation for transmission.  (See Appendix F. Transmission (WS FORM B-11).)
	3.7. Corrections to Transmitted Data.  Once an error has been detected in a transmitted report, a correction must be transmitted as soon as possible.  Do not transmit a correction if the original transmitted observation has been superseded by a later report.  Transmit the entire corrected report with (COR) as the report designator.  Use the original date and time of the report being corrected.
	3.8. Delayed Reports.  When transmission of a manual observation is delayed until time for the next regularly scheduled report, only the latest report must be transmitted.  In the record of observations, the remark Filed But Impractical to Transmit (FIBI) must be appended in parentheses to the report that was not transmitted.  The remark FIBI must not be included in any local dissemination of the report.  When a SPECI is not transmitted long-line, later SPECIs must be transmitted long-line only when the overall change between the last transmitted report and the current report satisfies the criteria for a SPECI.  If the SPECI is not transmitted long-line, the remark FIBI must be appended to the report as described above.  All SPECI reports must be disseminated locally.  Reports of volcanic eruption must be disseminated, by any means possible, regardless of the delay.
	3.9. Rounding Off Numbers.  Except where otherwise designated in this order, when computations require that a number be rounded, if the fractional part of a positive number to be dropped is equal to or greater than one-half, the preceding digit must be increased by one.  If the fractional part of a negative number to be dropped is greater than one-half, the preceding digit must be decreased by one.  In all other cases, the preceding digit must remain unchanged.  For example, 1.5 becomes 2, 1.3 becomes 1,   -1.5 becomes -1, and 2.6 becomes -3.  Refer to Paragraph 13.19 Rounding Pressure Values for rounding of pressure values.
	3.10. Record Keeping and Forms
	3.11. Evaluating Weather Sensor Accuracy
	3.12. Criteria for SPECI Observations.  The observer must take, record, and disseminate a SPECI observation when any of the following is observed to occur:
	3.13. Content of METAR/SPECI Observations.  Table 31contains the content of METAR observations.  The first column of the table lists the elements of the observation both for the body of the report and the remarks section.  The second column lists a reference to the section in Chapter 14 that discusses coding of the particular element.  The third column presents a brief description of the element.  The fourth column indicates whether the element is reported in METAR observations, and the fifth column indicates whether the element is reported in SPECI observations.

	Chapter 4. General Procedures at Automated Weather Stations
	4.1. Purpose.  This chapter prescribes procedures and practices to be followed by personnel responsible for observing, reporting, and/or transmitting surface weather information required for augmentation, and/or for sustaining minimum operations in the event of partial or total failure of the automated weather observing system.  Practices applicable to LAWRS observers are located in Appendix C.
	4.2. Types of Automated Stations
	4.3. Certification.  All FAA and contract personnel, including LAWRS personnel, responsible for providing weather observations, augmentation information, tower visibility observations or backup weather information must be certified at least to the level commensurate with current duties.  Certification must be in accordance with the provisions of Paragraph 2.7 Certification of Personnel and Currency Requirements.
	4.4. General Procedures.  At automated weather observing stations, the specified weather information must be taken, recorded and disseminated in accordance with the procedures and practices in this order.  Operator procedures for recording and disseminating augmentation and backup information are summarized in Table 41: Operator Procedures for Providing Augmentation and Backup Information.  Weather information taken and reported should reflect only those conditions seen, or reported by a reliable source, from the usual point of observation and, unless otherwise specified, must have occurred at the time of the observation.
	4.5. General Equipment Procedures.  General equipment operating instructions to perform the duties associated with automated weather observing systems are contained in the following publications:
	4.6. Procedures at Non-Federal Observation Sites.  See Appendix B.
	4.7. Procedures at Non-Federal AWOS Sites.  FAA facilities must negotiate a letter of agreement (LOA) with the airport management or appropriate authority at locations where a non-Federal AWOS is installed at an airport with an operating control tower.  The LOA must define responsibilities and equipment and coordination requirements; identify special operating conditions; and define local requirements.  ATCSs may disseminate only those non-Federal weather observations that are obtained through the weather message switching center or other equivalent documented means.  Pilots who want non-Federal AWOS information from sites that do not include automatic long-line dissemination should be provided the appropriate frequency and/or telephone number, if known.
	4.8. Procedures for Handling Aircraft Mishaps at Automated Sites.  The requirement to record the present weather following an aircraft mishap remains valid at automated sites.  At a minimum, a mishap requires weather data from 1 hour before to 1 hour after the mishap occurs.  ASOS observations should be archived by the observer or by calling the AOMC (18002428194).  The AOMC has the capability to archive the 5-minute observations from the previous 12 hours of weather observation data from attended and unattended locations.  The supervisor or controller-in-charge must ensure that the 5-minute observations are archived following notification of an aircraft mishap at a location where an ASOS is operational.  AOMC requests must be made within 10 hours of the incident.  Archive AWOS data in accordance with the procedures in the AWOS Technical Instruction Book. 
	4.9. General Requirements for Record Keeping.  Automated weather observation data and operator terminal entries are archived on site.  No further action is required by FAA, FAA-contract, or NF-OBS facilities.  If the automated weather observing system is completely inoperative, follow the record-keeping procedures for manual stations.

	Chapter 5. Augmentation Requirements at Automated Weather Stations
	5.1. Introduction.  This chapter prescribes procedures and practices applicable to the augmentation of automated surface observations at all FAA, FAA-contract, and NF-OBS facilities.  In addition, this chapter also prescribes specific differences in augmentation procedures and practices applicable to LAWRS observers, as well as tower visibility requirements.  FAA guidelines applicable to the augmentation of automated surface observations are presented in Paragraph 2.3 General Types of Observations.  Table 51: Summary of FAA Augmentation Requirements, summarizes the minimum augmentation requirements by type of facility, which was given previously in Chapter 2. Guidelines.
	5.2. Validity of Data.  Once an observation has been augmented, the observer must ensure the augmented data is correct prior to transmission.
	5.3. Sign On/Sign Off the Automated Weather Observing Systems.  In order to ensure the observation is correct and to enter augmentation data into the automated weather observing system, the observer must be signed on when on duty.  Sign on must be in accordance with the respective automated weather observing system’s operator handbook or locally prescribed procedures.  The "AUTO" tag at the beginning of the observation will be dropped when the observer signs on.
	5.4. Order for Reporting Weather and Obstructions to Visibility.  See Table 141: Content of METAR/SPECI and Table 142: METAR or SPECI Code Format in Chapter 14. Coding and Dissemination.
	5.5. Augmentation Observing Procedures.  Except as specified in the following subsections, observing procedures for augmentation must be the same as specified for the corresponding manual observation in Chapters 6 through 13 depicts elements to be augmented for each service level.
	5.6. Reporting Procedures
	5.7. Examples of Augmented Observations.  Examples of augmented weather observations for a typical condition (for example, thunderstorm) for automated systems without SPECI capability and automated systems with SPECI capability are given in Table 52: Examples of Augmented Observations. 

	Chapter 6. Backup Requirements at Automated Weather Stations
	6.1. Introduction.  This chapter presents the procedures and practices for providing the backup weather information required in the event of a partial or total failure of the automated weather observing system or if one or more of the elements within the automated weather observing system observation are judged to be erroneous or non-representative.  Responsible personnel must provide the backup weather information specified in Chapter 2. Guidelines.  During periods when backup is required augmentation must also be performed.
	6.2. Summary of Backup Requirements.  Table 61 presents a summary of the backup weather information requirements to support the pilots’ safety and regulatory requirements and the terminal forecast preparation program of NWS.  The table documents the level of backup required in accordance with the service level standards as described in Appendix D. Service Standards.  In addition to the observational elements shown in the tables, the minimum functions of communications and observational records to back up the automated weather observing systems must be provided for as specified in this chapter.  If a partial system failure or erroneous data involves weather elements not required to be provided in accordance with specifications in this chapter, those elements may be treated as missing.  Responsible personnel may disable those automated sensors in accordance with applicable equipment manuals.  When reverting to the manual mode, responsible personnel must record justification for reverting on FAA Form 7230-4, Daily Record of Facility Operation or an approved version of the form, and must make appropriate maintenance notifications (Personnel should also record the observation on the NWS meteorological form).  When long-line communications are unavailable, the FSS/Automated Flight Service Station (FSS) must disseminate these reports.  Dissemination procedures are outlined in Table 41: Operator Procedures for Providing Augmentation and Backup Information.
	6.3. Validity of Data.  Once an observation has been augmented, the observer must ensure the augmented data is correct prior to transmission.
	6.4. Equipment Requirements.  The following are minimum requirements for equipment required to provide the weather information specified in this chapter.  Unless stated otherwise, the equipment is required only if that element is required at your facility.  References to an "OID/OT" indicate any automated weather observing system operator interface device.
	6.5. Procedures for Providing Backup Information.  General observer procedures for providing required backup information are summarized in Table 41: Operator Procedures for Providing Augmentation and Backup Information.  At sites with an automated system with SPECI capability, required weather data elements must be entered into the automated weather observing system using the editing procedures for the automated weather observing system operator interface device.  At sites with an automated system without SPECI capability, entry of data must be as specified in the operators instructions for the automated system without SPECI capability or the appropriate FAA approved automated systems without SPECI capability manufacturer's equipment manual.  For non-representative data, the observer may turn report processing off (automated system with SPECI capability) or set the channel out of service (automated system without SPECI capability).  The turning off of report processing will lead to a "$" sign, and the generation of a trouble ticket for the NWS AOMC.  Observers must not turn off report processing for altimeter setting without appropriate maintenance notification.  Once the report processing for the altimeter setting is turned off, only the appropriate ASOS or AWOS/AWSS  technician can turn the report processing back on.
	6.6. Coding of Missing Data.  If any element normally included in the body of the observation, except present weather and obscurations, is missing because of sensor failure and that element is not required for backup, that element may be omitted.  If the automated weather observing system's processor is operative, the system will do this automatically.  If not operative, these missing elements must be omitted and skipped over.  When an element or phenomena does not occur or cannot be observed, the corresponding group and preceding space are omitted from that particular report.
	6.7. Procedures for Wind Speed and Wind Direction.  General procedures for the reporting of backup weather information for wind are given in Table 62: Backup Reporting of Wind or Altimeter Setting.  Alternate equipment, as specified in Paragraph 6.4 Equipment Requirements must be used to determine wind direction and speed as appropriate.  If no backup sensor is available, wind speed and direction must be estimated.
	6.8. Procedures for Visibility.  General procedures for the reporting of backup information for visibility are given in Table 64: Backup Reporting of Surface Visibility.  The visibility must be a prevailing visibility.
	6.9. Procedures for Present Weather and Obscurations.  General procedures for the reporting of backup information for present weather and obscurations are given in Table 65: Backup Reporting of Weather Phenomena.  Present weather and obscurations to vision must be observed and reported in accordance with the manual procedures prescribed in Chapter 10. Weather Phenomena.  Reports must include as a minimum those weather phenomena in Table 66: Backup and Augmentation Weather and Obscurations, when backing up automated systems with SPECI capability.  (If the observer is backing up automated systems with SPECI capability at the close of augmentation/backup coverage, it will be necessary to end the event or it will continue to be reported during the hours when there is no augmentation/backup coverage.)  Precipitation of unknown form is generally only reported when the automated weather observing system present weather indicator sensor is operational and is reporting precipitation of unknown form.  However, if the observer can determine the type of precipitation, it should be reported according to the guidelines in Table 66, via the non-representative data procedures.
	6.10. Procedures for Sky Condition.  General procedures for reporting backup weather information for sky condition are given in Table 67: Backup Reporting of Sky Condition.  More details on procedures for observing sky condition are included in Chapter 11 Sky Condition.  If required, the following procedures for reporting sky condition must apply:
	6.11.  Procedures for Temperature and Dew Point.  General procedures for the reporting of backup information for temperature and dew point are given in Table 612: Backup Reporting of Temperature and Dew Point.  If either the temperature module, dew point module, or both of the automated weather observing system are inoperative, both the temperature and dew point must be reported from other equipment as specified in Paragraph 6.4. Equipment Requirements.
	6.12. Procedures for Altimeter Setting.  General procedures for the reporting of backup information for altimeter setting are given in Table 62: Backup Reporting of Wind or Altimeter Setting.  The observer must use any FAA installed and maintained ASI or DASI, or any other altimeter setting source approved by the FAA that meets altimeter and comparison check requirements of the latest version of FAA Order JO 7210.3, Facility Operation and Administration.
	6.13. Procedures for Documentation.  If the automated weather observing system is unable to document the observational data, the data must be recorded on Meteorological Form 1M-10C (MF1M-10C).  This only applies to a complete failure of the system.  See Chapter 15. Entries on Observational Forms, for details.
	6.14. Procedures for Communications.  Each facility must establish procedures for local distribution of backup weather data in the event that the automated weather observing system's local communications are out of service.
	6.15. Disposition of MFIM-10C.  MF1M-10C forms must be handled in accordance with procedures specified in Paragraph 3.10 Record Keeping and Forms.
	6.16. Examples of Backup Observations.  Examples of backup weather observations for a typical condi
	6.18. Malfunctions/Outages.  Automated weather observing systems have a self-monitoring capability.  The systems will discontinue reporting the affected weather element when a given weather sensor is out of tolerance or fails.  FAA personnel and NF-OBS providers must make appropriate maintenance notifications in the event of any equipment outages.  Information on the issuance of NOTAMs is contained in FAA Order JO 7930.2.

	Chapter 7. Wind
	7.1. Introduction.  Wind is the horizontal motion of the air past a given point.  Wind is measured in terms of velocity, a vector that includes direction and speed.  The absence of apparent motion of the air is termed CALM.  The direction and speed of the wind should be measured in an unsheltered, unobstructed area.  This will avoid, to a large degree, the measuring of wind directions and speeds disturbed by local obstructions and will result in the reporting of winds more representative of the general weather patterns and more representative for aircraft operations.
	7.2. Definitions
	7.3. Observing, Determining, and Reporting Procedures.  Wind direction, speed, and gusts must be determined at all stations.
	7.4. Wind Direction.  The observer must determine the wind direction by averaging the observed direction over a 2-minute interval when direct-reading dials are used.  Wind direction must be reported in all observations.  In all observations transmitted long-line, direction must be reported in tens of degrees with reference to true north.  The format for reporting wind direction in such observations is given in Paragraph 14.11 Wind Group ((dddff(f)Gfmfm(fm)KT)_(dndndnVdxdxdx)).  For local use, wind direction must be reported in tens of degrees with reference to magnetic north.
	7.5. Estimating Wind Direction.  At facilities where instruments are not available for determining wind direction, the observer must estimate the direction by observing the wind cone or tee, movement of twigs, leaves, smoke, etc., or by facing into the wind in an unsheltered area.  When estimating wind direction, the observer must note that even small obstacles may cause variations in the wind direction.  The observer must not use the movement of clouds in estimating the surface wind direction regardless of how low the clouds are.
	7.6. Variable Wind Direction.  The wind direction may be considered variable if, during the 2-minute evaluation period, the wind speed is 6 knots or less.  Also, the wind direction must be considered variable if, during the 2-minute evaluation period, it varies by 60 degrees or more when the average wind speed is greater than 6 knots.  The format for reporting variable wind direction is given in Paragraphs 14.11.b and 14.11.c.
	7.7. Wind Shifts
	7.8. Wind Speed.  If possible, the average wind speed should not be determined during a peak or a lull in gusty winds or squalls.  The wind speed must be determined by averaging the speed to the nearest knot over a 2-minute period.  Where direct-reading dials are used, the observer must determine the speed by averaging the observed values and applying the appropriate correction from Table 71: Estimating Wind Speed, to the wind speed obtained from direct-reading dials.  Wind speed must be reported in all observations and must always be reported in knots.  The format for reporting wind speed is given in Paragraph 14.11 Wind Group ((dddff(f)Gfmfm(fm)KT)_(dndndnVdxdxdx)).
	7.9. Estimating Wind Speed.  The observer must use the Beaufort scale, Table 71: Estimating Wind Speed, to estimate wind speeds if instruments are out of service.
	7.10. Wind Character (Gusts).  Wind character may be determined from direct-reading dials.  When a gust is detected within 10 minutes before an observation, the character of the wind must be reported in the body of the observation.  The format for reporting wind character is given in Paragraph 14.11.a.
	7.11. Peak Wind Speed.  The peak wind speed must be the highest instantaneous speed, greater than 25 knots, observed by automated stations only.  Peak wind data must be reported in the remarks section of the next routine METAR report whenever the peak wind speed exceeds 25 knots.  The format for the remark is given in Paragraph 14.23 Peak Wind (PK WIND_ddff(f)/(hh)mm) (NA LAWRS).
	7.12. Calm Wind.  When no motion of the air is detected, the wind must be reported as calm; that is, the direction and speed must be reported as 00000KT.  The format for reporting calm winds is given in Paragraph 14.11.d.
	7.13. Conversion of True and Magnetic Winds.  To convert wind direction from degrees with respect to true north to degrees with respect to magnetic north, or vice versa, the observer must obtain the local magnetic variation from an aeronautical chart and proceed as follows:
	7.14. Instrumental Evaluation Procedures.  At facilities having several types of approved wind equipment, the observer must use the following priority in selecting the wind equipment to be used.  Direct-reading dials or estimation must be used for determining gusts.

	Chapter 8. Visibility
	8.1. Introduction.  This chapter presents procedures and practices for measuring and recording visibility.  All visibilities referred to in this chapter are horizontal visibilities.  An automated instrumentally-derived visibility value is a sensor value converted to an appropriate visibility value using standard algorithms and is considered to be representative of the visibility in the vicinity of the airport runway complex.  A manually-observed visibility value is obtained using the "prevailing visibility" concept.
	8.2. Definitions
	8.3. Visibility Standards.  Visibility may be determined at either the surface, the tower level, or both.  If visibility observations are made from just one level (for example, the air traffic control tower), that level must be considered the “usual point of observation,” and that visibility must be reported as the surface/prevailing visibility.  If visibility observations are made from both levels, the lower value (if less than 4 miles) must be reported as prevailing visibility in the body of the METAR, and the other value must be a remark.
	8.4. Unit of Measure.  Visibility must be reported in statute miles or fractions thereof.  See Table 81: Reportable Visibility Values.
	8.5. Observing Aids for Visibility.  Charts, lists, or other positive means of identifying lights or objects used as visibility markers must be posted near the observer's position.  At local direction, separate lists or charts can be used for daytime and nighttime markers.  In any case, the markers must be clearly identified as to whether they are daytime or nighttime markers. The observing station is responsible for creating local observing aids for visibility.
	8.6. Tower Visibility Aids.  If tower visibility is reported, separate charts or lists of markers using the tower as an observation site must be posted in the tower. The observing station is responsible for creating local observing aids for visibility.
	8.7. Selection of Visibility Markers.  Insofar as possible, markers of the type described in Paragraph 8.2.g should be used for determining visibility markers to construct visibility aids.  The red or green course lights, television and radio tower obstruction lights etc., may be used as nighttime visibility markers.  Because of their intensity, focused lights such as airport beacons must not be used as markers.
	8.8. Observation Sites.  Visibility observations must be taken from several viewpoints at one location as necessary to view as much of the horizon as practical.  In this respect, natural obstructions, such as trees, hills, etc., are not obstructions to the horizon.  These natural obstructions define the horizon.
	8.9. Dark Adaptation.  Before taking visibility observations at night, the observer should spend as much time as practical in the darkness to allow the eyes to become accustomed to the limited light.
	8.10. Evaluating Visibility.  Visibility must be evaluated as frequently as practical.  Using all available visibility markers, the observer must determine the greatest distances that can be seen in all directions around the horizon circle.  When the visibility is greater than the distance to the farthest markers, the observer must estimate the greatest distance that can be seen in each direction.  This estimate must be based on the appearance of all visibility markers.  If they are visible with sharp outlines and little blurring of color, the visibility is much greater than the distance to them.  If a marker can barely be seen and identified, the visibility is about the same as the distance to the marker.
	8.11. Evaluating Prevailing Visibility.  After visibilities have been determined around the entire horizon circle (Paragraph 8.10), the observer must resolve them into a single value for reporting purposes.  To do this, the observer must use either the greatest distance that can be seen throughout at least half the horizon circle, or if the visibility is varying rapidly during the time of observation, use the average of all observed values.  The prevailing visibility must be reported in all observations.
	8.12. Evaluating Sector Visibility.  When the visibility is not uniform in all directions, the horizon circle must be divided into arcs (sectors) that have uniform visibility and represent at least one eighth of the horizon circle (45 degrees).  The visibility that is evaluated in each sector is sector visibility.  Sector visibility must be reported in the remarks section of weather observations when it differs from the prevailing visibility by one or more reportable values and either the prevailing or sector visibility is less than 3 miles or considered to be operationally significant.  The format for the remark is given in Paragraph 14.27 Sector Visibility (VIS_[DIR]_vvvvv).
	8.13. Evaluating Variable Visibility.  If the prevailing visibility rapidly increases and decreases by 1/2 mile or more during the time of the observation, and the average prevailing visibility is less than 3 miles, the visibility is considered to be variable.  When variable visibility conditions are observed, the minimum and maximum visibility values observed must be reported in the remarks section.  Variable visibility must not be reported in the body of the report.  The format for the remark is given in Paragraph 14.26 Variable Prevailing Visibility (VIS_vnvnvnvnvnVvxvxvxvxvx).
	8.14. Reporting Visibility Values.  The reportable values for manual visibility observations are listed in Table 81.  If the visibility falls halfway between two reportable values, the lower value must be reported.
	8.15. Control Tower Observations and Actions at Collocated Sites.  Control tower personnel certified to take visibility observations must:
	8.16. Additional Tower Personnel Action for Tower Visibility.  Tower personnel must record the following information for each control tower visibility observation on MF1M-10C, or a separate tabulation sheet:
	8.17. Contract Observer Action at Stations with Control Tower.  Procedures for contract observer personnel are as follows:

	Chapter 9. Runway Visual Range (RVR)
	9.1. Introduction.  This chapter presents procedures and practices for measuring and recording RVR.  RVR is an estimate of how far a pilot can see down a runway.  It is used to define operational limits on the use of precision instrument runways.
	9.2. Definitions
	9.3. Sensor and Method.  An automated RVR system uses three sensors to estimate the RVR value: Extinction coefficient sensor (or visibility), background luminance (or ambient light sensor) and runway light intensity monitor.  The transmissometer or forward scatter meter can be used as an RVR visibility sensor.
	9.4. Observing Positions.  The RVR visibility sensor should be located within 500 feet of the runway center line and, relative to the center of the glide slope antenna, within distances of 1000 feet towards the runway threshold and 1500 feet away from the runway threshold.  The midpoint RVR is placed within 1000 feet of half the distance of the runway length.
	9.5. Day-Night Observations for Transmissometers.  The day scale should be used in the evening until low-intensity lights on or near the airport complex are clearly visible; the night scale should be used in the morning until these lights begin to fade.  Alternatively, a day-night switch may be used to determine which scale should be used.
	9.6. Automated Long-Line RVR Observations.  For automated long-line RVR observing, the RVR transmits the designated runway RVR to the automated systems with SPECI capability for long-line dissemination.  Forward scatter meter based RVR systems provide automated long-line service to the automated systems with SPECI capability.  
	9.7. Multiple RVRs.  At service level A & B sites, RVR values for as many as four designated runways may be reported for longline dissemination.  At manual stations, only RVR for the designated runway must be reported.  The PCbased RVR system is capable of providing multiple values of RVR.
	9.8. Units of Measure.  RVR is measured in feet whenever the prevailing visibility is 1 statute mile or less and/or the RVR for the designated instrument runway is 6000 feet or less.  Transmissometer based RVR up to 1000 feet is reported in increments of 100 feet. RVR between 1000 and 3000 feet is reported in increments of 200 feet.  RVR between 3000 and 6000 feet is reported in increments of 500 feet.  For RVR based on the forward scatter meter, RVR up to 800 feet is reported in increments of 100 feet; RVR between 800 and 3000 feet is reported in increments of 200 feet; RVR between 3000 and 6500 feet is reported in increments of 500 feet.
	9.9. RVR Based on Transmissometer.  At manual stations, 10-minute extreme values (highest and lowest) of transmittance must be read from the transmissometer strip chart.  RVR must be reported based on light setting 5 for either day or night time conditions, regardless of the light setting actually in use.  One RVR value must be reported if the 10-minute high and low value are the same.
	9.10. Automated RVR.  RVR is automatically provided to the automated surface observing system (automated systems with SPECI capability).  Automated systems with SPECI capability will calculate and report extreme RVR values.
	9.11. Limits of RVR.  When the observed RVR is above the maximum value that can be determined by the system in use, it should be reported as "P6000FT", where the figure 6000 is the maximum value that can be determined by the system.  Similarly, when the RVR is below the minimum value that can be determined by the system in use, it should be reported as "M0600FT", where the figure 600 is the minimum value that can be determined by the system.  Automated RVR exceeding its upper reporting limit must be reported as 6500+.
	9.12. Variation in RVR.  When RVR varies by more than a reportable increment during the 10-minute period preceding the observation time, report the lowest reportable value and the highest reportable value in feet.  The RVR format is given in Paragraph 14.13 Runway Visual Range Group (RDRDR/VRVRVRVRFT) or (RDRDR/VnVnVnVnVVxVxVxVxFT) (NA LAWRS).
	9.13. Determining and Reporting RVR (NA LAWRS).  Observers at stations with the capability of measuring RVR should report RVR in the body of the METAR/SPECI whenever the prevailing visibility is 1 mile or less and/or the RVR is 6000 feet or less (6500 feet or less for automated RVR).  The format is given in Chapter 15. Entries on Observational Forms.  The 10-minute runway visual range values for the designated RVR runway must be included in METAR and SPECI observations.  The values must be based on runway light setting 5 and reported in the increments identified in Paragraph 9.8 Units of Measure.  Transmissometer-determined values must be applicable only to the specified runway near which the instrument is located.  After transmissivity values are obtained, background correction must be applied and the appropriate figure used to determine runway visual range.  Table 91: RVR Transmittance Conversion Table for Tasker 400 and Equivalent Systems with 250-Foot Baseline - Contrast Threshold 5.5 Percent, and Table 92: Tasker 500 RVR Transmittance Conversion Table for 250-Foot Baseline - Contrast Threshold 5.0 Percent, present RVR transmittance conversion data for two different operating conditions.  In determining runway visual range, the observer must select the appropriate time for changing from day to night values or vice versa.  In general, the day scale should be used in the evening until low-intensity lights on or near the airport complex are clearly visible, and the night scale should be used in the morning until these lights begin to fade. Alternatively, a day-night switch may be used to determine which scale should be used.  When reliable reports are unavailable, or the observer determines that the instrument values are not representative for the associated runway, the data must not be used.  Automated RVR values are complete as forwarded to automated systems with SPECI capability and require no external compensation for day/night conditions.
	9.14. RVR Procedures (Apply to RVRs Using Transmissometer Technology Only).  In order to correctly determine the RVR to be reported, the observer must have the following information:
	9.15. Ten-minute RVR Values (Apply to RVRs Using Transmissometer Technology Only).  Ten-minute extreme values (highest and lowest) of RVR must be determined by selecting the highest and lowest values on the recorder chart and converting them to hundreds of feet by using the appropriate RVR table.  Values based on light setting 5 must always be used, regardless of the light setting actually in use.  The 10-minute values are considered more representative for longer periods after observation and must be used for long-line transmission.
	9.16. Manually Determined One-minute RVR Values (Apply to RVRs Using Transmissometer. Technology Only).  When necessary to determine RVR values manually (digital readout inoperative or not available), the observer must obtain readings from the transmissivity meter or the recorder trace.  Because of the lag in the transmissometer recording system, these values may be considered nominal one-minute measures of atmospheric transmission.  These indications must be converted to RVR equivalents using Table 91 or Table 92 whenever the appropriate light settings and day or night condition are known.  Background correction must be applied to the observed value and the appropriate RVR table used.
	9.18. Disposing of RVR Recorder Charts (Apply to RVRs Using Transmissometer Technology Only).  When the chart on a recorder roll has been exhausted, the observer must insert the used roll into an empty chart carton and enter on the carton the station name, dates for beginning and ending of the roll, and runway identification.  The used roll must be held on station for 30 days.  If no request is received within this time for review or a copy of any portion of the roll, it may be discarded.  It must not be sent to the National Climatic Data Center (NCDC).
	9.19. Operation of Equipment.  Practices and procedures for the operation of visibility measuring instruments and related equipment are presented in Chapter 16. Operation of Equipment.

	Chapter 10. Weather Phenomena
	10.1. Introduction.  This chapter contains instructions for identifying, recording, and reporting weather.  For the purpose of this order, weather is a category of atmospheric phenomena that includes tornadoes, funnel clouds, waterspouts, thunderstorms, squalls, precipitation, obscurations, and other phenomena.  The types of weather phenomena reported vary according to the type of station.  Weather phenomena may be evaluated instrumentally, manually, or through a combination of instrumental and manual methods.
	10.2. Precipitation.  Precipitation is any of the forms of water particles, whether liquid or solid, that fall from the atmosphere and reach the ground.  The types of precipitation reported in surface observations are:
	10.3. Obscurations.  An obscuration is any phenomenon in the atmosphere, other than precipitation, that reduces horizontal visibility.  Except where noted, obscurations are reported when the prevailing visibility is less than 7 miles or considered operationally significant.  The types of obscurations reported in surface observations are:
	10.4. Other Phenomena
	10.5. Qualifiers.  Present weather qualifiers fall into two categories:  qualifiers and descriptors.  Qualifiers may be used in various combinations to describe weather phenomena.  Details on the coding of qualifiers are contained in Chapter 14. Coding and Dissemination, and Appendix E. METAR User Aids.
	10.6. Order for Reporting Multiple Types of Weather and Obscurations.  When more than one type of weather and/or obscuration is reported at the same time, they must be reported in the following order:
	10.7. Rules for Phenomena Not Occurring at the Point of Observation
	10.8. Reporting and Documenting Precipitation.  The type, intensity, and character of precipitation in any form must be reported in the body of the weather report whenever it is observed to occur at the station.  Precipitation observed at a distance from the station must be reported in the remarks section.  At LAWRS, the reporting of precipitation observed at a distance is not required, but may be done.  To report and document precipitation, the observer must determine:
	10.9. Beginning and/or Ending Precipitation (NA LAWRS).  The observer must note to the nearest minute the time that precipitation of any type is observed to begin and end.  These times must be reported in remarks in the next METAR observation.  If beginning or ending time for a precipitation type such as:  hail, freezing precipitation, or ice pellets is the reason for issuing a SPECI, the beginning/ending time must be included in that SPECI report and in the following METAR.  Times for separate periods must be reported only if the intervening time of no precipitation exceeds 15 minutes.  Time data must be reported by identifying the type, using the appropriate symbol, followed by B for "began" or E for "ended," as appropriate, and the time in minutes past the hour; for example, RAB04SNB19RASNE43, meaning "rain began at 04, snow began at 19, and both types ended at 43 minutes past the hour."
	10.10.  Determining and Reporting the Type of Precipitation.  The observer must determine and report the type of precipitation by using the definitions in this chapter.  The observer must use the order described in Paragraph 10.6 Order for Reporting Multiple Types of Weather and Obscurations to report precipitation.
	10.11.  Determining the Character of Precipitation.  The observer must use the definitions in this section to determine the character of precipitation.
	10.12.  Precipitation Intensity.  Intensity of precipitation is an indication of the amount of precipitation falling at the time of observation.  It is expressed as light, moderate, or heavy.  No intensity is assigned to hail or ice crystals.  Each intensity is defined with respect to the type of precipitation occurring.  The intensity of rain or freezing rain should be estimated using the guidelines given in Table 102: Estimating Intensity of Rain.  The intensity of ice pellets should be estimated using the guidelines given in Table 103: Estimating Intensity of Ice Pellets.  The intensity of rain or ice pellets may also be estimated by rate of fall as given in Table 104: Intensity of Rain or Ice Pellets Based on Rate of Fall.  Table 105: Intensity of Snow or Drizzle Based on Visibility, on the other hand, is based on the visibility at the time of observation, and must be used to determine intensity of snow and drizzle.  When more than one form of precipitation is occurring at a time or precipitation is occurring with an obscuration, the intensities determined must be no greater than that which would be determined if any of the forms were occurring alone.  The intensity of precipitation must be reported using the symbols in Table 106: Precipitation Intensity Symbols.  The intensity symbol must precede the precipitation symbol without any intervening space. 
	10.13.  Intensity of Snow, Snow Pellets, Snow Grains, Drizzle, and Freezing Drizzle.  If any one of these phenomena occurs alone, Table 105: Intensity of Snow or Drizzle Based on Visibility, must be used to determine intensity on the basis of prevailing visibility.  If occurring with other precipitation or obscurations, the intensity assigned must be no greater than that determined using visibility criteria if any of the above were occurring alone.  With or without other obscuring phenomena, heavy snow (+SN) must not be reported if the visibility is greater than 1/4 mile and moderate snow (SN) must not be reported if the visibility is greater than 1/2 mile.
	10.14.  Reporting Freezing Precipitation.  A SPECI observation must be taken whenever freezing precipitation begins, ends, or changes intensity.
	10.15.  Beginning and/or Ending of Freezing Precipitation.  The time freezing precipitation began and/or ended must be included in the remarks of the first observation after the event is first observed.  If a SPECI report is initiated because of the beginning or ending of the freezing precipitation, the beginning and/or ending time must be included in the remarks section of that SPECI and in the following METAR.  The time must be repeated in the remarks of the next METAR observation if not previously reported in a METAR observation.
	10.16. Intensity of Freezing Precipitation
	10.17. Reporting Ice Pellets.  A SPECI observation must be taken whenever ice pellets begin, end, or change intensity.
	10.18. Beginning and/or Ending of Ice Pellets (NA LAWRS).  The time ice pellets began and/or ended must be included in the remarks of the first observation after the event occurs.  If a SPECI report is initiated because of the beginning or ending of the ice pellets, the beginning and/or ending time must be included in the remarks section of that SPECI.  The times must be repeated again in the remarks of the next transmitted METAR observation if not previously reported in a METAR observation.
	10.19. Intensity of Ice Pellets.  The intensity of ice pellets must be estimated in accordance with Table 103: Estimating Intensity of Ice Pellets.
	10.20. Reporting Precipitation Amounts (NA LAWRS).  Amounts of precipitation must be expressed in terms of vertical depth.  Precipitation measurements must be in inches, tenths of inches, or hundredths of an inch depending on the precipitation being measured (see Table 107: Units of Measure for Precipitation).  The following paragraphs describe the different manual procedures that must be used in measuring the amount of precipitation.
	10.21. Priority of Gauges (NA LAWRS).  If more than one type of gauge is available, the observer must use the one appearing highest on the following list.
	10.22. Stick Measurement of Liquid Precipitation (NA LAWRS).  (Applies only to the standard 8-inch, nonrecording rain gauge).  The observer must insert a dry measuring stick into the measuring tube.  The observer must permit the stick to rest on the bottom for 2 or 3 seconds.  The observer must withdraw the stick and read the depth of precipitation at the upper limit of the wet portion.  After measuring the liquid in the measuring tube, the observer must empty it and pour the liquid (if any) from the overflow container into the measuring tube and measure it.  The observer must add the two amounts to get the total precipitation.  When the measurements are completed, the observer must empty the tube and reassemble the gauge.
	10.23. Determining Water Equivalent of Solid Precipitation by Stick Measurement (NA LAWRS).  (Applies only to the standard 8-inch, nonrecording rain gauge).  When solid or freezing precipitation is anticipated, the observer must remove the funnel and measuring tube from the gauge.  To measure the precipitation, the observer must melt the contents of the overflow container, pour the liquid into the measuring tube and measure it as with liquid precipitation.  If, because of strong winds, the amount of precipitation is considered to be unrepresentative, the observer must disregard the catch and obtain a measurement by a vertical core sampling.  As an aid in obtaining the measurement of new snowfall, snowboards may be placed on top of the snow after each measurement.  Each new snowfall measurement can then be taken from the top of the snow to the snowboard.
	10.24. Determination of 6-hour Accumulation of Precipitation (NA LAWRS).  At manual stations, insofar as possible, determine the amount of precipitation to be reported in the 6-hour observation.  If a weighing gauge is not available, use the stick measurement of the 8-inch gauge or the uncorrected reading of the tipping-bucket gauge.  Do not empty the gauge unless it is necessary to obtain a complete measurement of the accumulation (if the precipitation exceeded 2 inches).
	10.25. Depth Measurement of Solid Forms (NA LAWRS).  For the purposes of depth measurements, the term snow must include ice pellets, glaze, hail, any combination of these, and sheet ice formed directly or indirectly from precipitation.  Therefore, if snow falls, melts, and refreezes, the depth of ice formed must be included in depth measurements of snow. Depth must be determined to the nearest 0.1 inch.  The measurement should reflect the average depth on the ground at the usual measurement site (not disturbed by human activities).  Measurements from rooftops, paved areas, and the like should not be made.
	10.26. Snowfall Within Specified Periods (NA LAWRS).  If practicable, these measurements must be made on a surface that has been cleared of previous snowfall.  If such a spot is not available, and snow boards are not in place, the observer must measure the total depth of snow and subtract the depth previously measured.  When it is likely that melting and settling of the snow make such measurements of questionable value, they should be considered as estimated.  If the previous snowfall has crusted, the new fall may be measured by permitting the end of the measuring stick to rest on the crust.  If different falls of snow are mixed by drifting, the observer must measure the total depth of snow and subtract the previously measured depth.  The remainder is the approximate depth of the new fall, which must be adjusted, if necessary, to correct for suspected melting, evaporation, and runoff.  For example, if several snow showers occur between observations, and each melts before the following one occurs, the total snowfall for the period will be the sum of the maximum depth (measured or estimated) for each occurrence.  Estimate the depth only when the maximum is considered to have occurred between scheduled observations, at a time impracticable for measuring depth.  If snow melts as it lands, then a trace should be recorded.
	10.27. Tornado, Waterspout, or Funnel Cloud.  These phenomena must be reported in a SPECI observation when they are observed to begin, end, appear, or disappear.
	10.28. Reporting Thunderstorms
	10.29. Beginning and/or Ending of a Thunderstorm.  A thunderstorm is considered to begin at the station when thunder is heard, overhead lightning is observed and the local noise level is such as might prevent hearing thunder, or lightning is detected by an automated sensor within 10 miles of the airport.  A thunderstorm is considered to have ended 15 minutes after the last occurrence of any of the above criteria.  When the time of beginning or ending of a thunderstorm is reported in the remarks section of a SPECI observation, it need not be reported again until the next transmitted METAR observation if not previously reported in a METAR observation.  If previously reported in a METAR observation, the time need not be reported again.
	10.30. Reporting Hail.  Hail must be reported in an observation whenever it begins or ends, and in all observations taken while it is occurring.  Times of beginnings and endings must be included in the remarks section (NA LAWRS).  All observations concerning standard hail (GR) must report the diameter of the largest hailstones in the remarks section in 1/4 inch increments (NA LAWRS).  No intensity must be assigned to hail. The format for reporting hail is given in Paragraph 14.33 Hailstone Size (GR_[size]).
	10.31. Beginning and/or Ending of Hail.  If SPECI is because of hail, then begin/end time must be recorded in the remarks.  When the time of beginning or ending of hail is reported in the remarks section of a SPECI observation, it need not be recorded again until the next transmitted METAR observation if not previously reported in a METAR observation.  If previously reported in a METAR observation, the time need not be reported again.
	10.32. Reporting Lightning
	10.33. Reporting Squalls.  A squall is reported in the body of a METAR or SPECI only when there is a sudden increase in wind speed of at least 16 knots, the speed rises to 22 knots or more, and lasts for at least 1 minute.
	10.34. General.   The following paragraphs present observing and reporting procedures for various types of obscurations when reference is made to phenomena not occurring at the station location, the rules given in Paragraph 10-7, Rules for Phenomena Not Occurring at the Point of Observation, must apply.
	10.35. Observing Obscurations.  Obscurations must be determined by observing the prevailing conditions at the station (usual point of observation) in accordance with the definitions of the various types of obscurations given in Paragraph 10.3 Obscurations.
	10.36. Reporting Obscurations.  With the exception of volcanic ash, low drifting dust, low drifting sand, and low drifting snow, an obscuration must be coded in the body of the report only if the surface visibility is less than 7 miles or considered operationally significant. Volcanic ash must always be coded when observed. MIFG, BCFG and PRFG may be reported when visibility is equal to or greater than 7 miles.  The reporting format is given in Paragraphs 14.14 Present Weather Group (w’w’).  If these conditions are not met, but an obscuration is observed that is considered operationally significant, it must be reported in the remarks section as not at the station.  If more than one type of obscuration is occurring at the same time, they must be reported in order of decreasing estimated predominance.
	10.37. Special Procedures for Volcanic Ash.  Volcanic ash (VA) must be reported in the body of the report whenever it is observed. Reporting volcanic ash is different from other obscurations because volcanic ash is reported even if the visibility is greater than 7 miles.
	10.38. Operationally Significant Remarks for Obscurations.  Any occurrence of an obscuration which the observer judges to be operationally significant and not reported elsewhere in the observation should be reported in the remarks section.  Some examples of desirable items to be entered in the remarks section are fog dissipating or increasing, smoke drifting over the field, drifting snow, obscurations at a distance from, but not at the station.

	Chapter 11. Sky Condition
	11.1. Introduction.  The instructions in this chapter relate to the state or appearance of the sky.  Sky condition may be evaluated either automatically by instrument or manually.  Clouds include obscuring phenomena aloft. Sky condition must be evaluated at all stations with this capability.  Automated stations must have the capability to evaluate sky condition from the surface to 12,000 feet.  LAWRS is only required to report to 12,000 feet.  Observers at manual stations must evaluate all clouds and obscuring phenomena visible, that is, the 12,000-foot restriction must not apply.
	11.2. Sky Condition Evaluation.  A complete evaluation of sky condition includes the type of clouds or obscuring phenomena present, their stratification, amount, direction of movement, height of bases, and the effect on vertical visibility of surface-based obscuring phenomena.
	11.3. Cloud Forms and Obscuring Phenomena.  If available, the WMO International Cloud Atlas, Volumes I and II, and the Abridged Atlas contain detailed instructions and photo-aids for identifying the various cloud forms.  Additional aids may be used for identifying cloud forms (types) such as cloud code charts.  Commercial products are also available that describe cloud forms and types.  Descriptions of obscuring phenomena are included in Chapter 10. Weather Phenomena.
	11.4. Ceiling.  The ceiling is the height above the earth's surface (field elevation or ground elevation) ascribed to the lowest non-surface-based layer that is reported broken or overcast, or the vertical visibility into a surface-based obscuration that totally hides the sky.
	11.5. Celestial Dome.  The celestial dome is that portion of the sky that would be visible if all human-made structures were removed and there was an unobstructed view of the horizon in all directions from the observation site(s).
	11.6. Cloud.  A cloud is a visible accumulation of minute water droplets and/or ice particles in the atmosphere above the earth's surface.  Cloud differs from ground fog, fog, or ice fog only in that the latter are, by definition, in contact with the surface.
	11.7. Cloud Movement.  When reported in remarks of a surface aviation observation, cloud movement is the direction toward which a cloud is moving.
	11.8. Field Elevation.  Field elevation is the officially designated elevation (Ha) of an airport above mean sea level.  It is the elevation of the highest point on any of the runways of the airport.  The field elevation for an airport can be found in the United States Government Flight Information Publication, Airport/Facility Directory or the Chart Supplements for Alaska or the Pacific.
	11.9. Horizon.  For the purposes of these instructions, the horizon is the actual lower boundary (local horizon) of the observed sky or the upper outline of terrestrial objects, including nearby natural obstructions.  It is the distant line along which the earth, or the water surface at sea, and the sky appear to meet.  The local horizon is based on the best practical point of observation near the earth's surface and selected to minimize obstruction by nearby buildings, towers, etc.
	11.10. Interconnected Cloud Layers.  Clouds formed by the horizontal extension of swelling cumulus or cumulonimbus, that are attached to a parent cloud, must be regarded as a separate layer only if their bases appear horizontal and at a different level from the parent cloud.  Otherwise, the entire cloud system must be regarded as a single layer at a height corresponding to that of the base of the parent cloud.
	11.11. Layer.  A layer consists of clouds or obscuring phenomena, not necessarily all of the same type, whose bases are at approximately the same level.  A layer may be either continuous or composed of detached elements.
	11.12. Layer Amount.  The amount of sky cover for each layer must be the eighths of sky cover attributable to the clouds or obscuring phenomena in the layer being evaluated.  All cloud layers and obscuring phenomena aloft must be considered.  Only that portion of surface-based obscuring phenomena that hide a portion of the sky is considered.
	11.13. Layer Height.  The height, in feet, of the layer's base above the surface or field elevation is the layer height.
	11.14. Multiple Layers.  The existence of a layer or layers above a lower layer constitutes multiple layers.
	11.15. Obscuring Phenomena.  Any collection of particles aloft or in contact with the earth's surface, dense enough to be discernible to the observer, must be considered obscuring phenomena.
	11.16. Sky Cover.  Sky cover is a term used to denote the amount (to the nearest eighth) of the sky that is:
	11.17. Sky Cover Classifications
	11.18. Summation Amount.  The summation amount of sky cover for any given layer is the sum of the sky cover of the layer being evaluated, plus the sky cover of all lower layers, including that portion of surface-based obscuring phenomena that hides the sky.  Portions of layers aloft detected through lower layers aloft must not increase the summation amount of the higher layer.  No layer can have a summation amount greater than 8/8ths.
	11.19. Summation Principle.  The summation principle states that the sky cover at any level is equal to the summation of the sky cover of the lowest layer, plus the additional sky cover present at all successively higher layers up to and including the layer being considered.  No layer can be assigned a sky cover less than a lower layer, and no sky cover can be greater than 8/8ths.  This concept is applicable for the evaluation of total sky cover.
	11.20. Surface.  For height determinations, the term "surface" denotes the horizontal plane whose elevation above sea level equals the field elevation.  At stations where the field elevation has not been established, "surface" will refer to the ground or elevation at the observation site.  At sea-plane bases, the mean high-tide mark may be regarded as the surface.
	11.21. Total Amount.  Total amount is the amount, in eighths, of the entire sky covered, not necessarily hidden, by all layers present. This amount cannot be greater than 8/8ths.
	11.22. Variable Ceiling.  Variable ceiling describes a condition in which a ceiling rapidly increases and decreases during the period of evaluation.
	11.23. Variable Sky Condition.  Variable sky condition is a sky condition that has varied between reportable conditions (for example, SCT to BKN, OVC to BKN) during the period of observation (normally the past 15 minutes).
	11.24. Observing Sites.  Observations of stratification, amount, direction of movement and height of bases of clouds, and the effect of obscuring phenomena on vertical visibility must be taken from as many locations as are necessary and practical to view the entire sky.
	11.25. Layer Amounts.  All layers visible from the station must be reported in sky cover reports.  The amount of sky cover for each layer must be the eighths of sky cover attributable to the clouds or obscuring phenomena in the layer being evaluated.  Table 111: Reporting Contractions for Sky Cover, must be used to determine the reported value for each layer visible.  The report must be based on the eighths of sky covered by each layer in combination with any lower layers.  Additionally, all layers with associated cumulonimbus or towering cumulus must be identified as such using the contractions CB and TCU, respectively.  Automated stations will report no more than three layers of clouds.  Automated stations with augmentation may report up to six layers; the layers reported must be selected in accordance with Table 112.  At manual stations, a maximum of six layers of clouds or surface-based obscuring phenomena must be reported.  If more than six layers are observed, they must be selected in accordance with Table 112: Priority for Reporting Layers
	11.26.  Summation Layer Amount.  The summation amount of sky cover for any given layer is the sum of the sky cover of the layer being evaluated, plus the sky cover of all lower layers.  Portions of layers aloft detected through lower layers aloft must not increase the summation amount of the higher layer.  No layer can have a summation amount greater than 8/8ths.  (See Table 113: Examples:  Summation of Sky Cover.)
	11.27. Layer Heights.  The height of a layer will be the height of the cloud bases or obscurations for the layer being evaluated.  Layers of clouds that are 50 feet or less above the surface must be reported as layers with a height of zero.  At mountain locations, clouds below the level of the station may be observed and are reported with a height of ///.  If available, a ceilometer must be used to determine the height of layers aloft and vertical visibility into obscuring phenomena.  If a ceilometer is not available, layer heights should be obtained by an alternative method; for example, pilot report, etc.  Known heights of unobscured portions of abrupt, isolated objects within 1 ½ SM of a runway can also be used to measure the heights of layers aloft.  Heights of layers observed at the station must be reported in hundreds of feet above the surface (not above MSL), rounded to the nearest reportable increment.  When a value falls halfway between two reportable increments, the lower value must be reported.  Table 114: Increments of Reportable Values for Layer or Ceiling Heights, must be used to determine the reportable increments for layer heights.  Observers should supplement layer data obtained from ceilometers by visual observations to determine that the instrumental values are representative of the layers to which they are ascribed.
	11.28. Evaluation of Multiple Layers.  Frequent observations are necessary to evaluate stratification.  A series of observations will often show the existence of multiple layers.  Through thin lower layers it may be possible to observe higher layers. Differences in the directions of cloud movements often aid in observing and differentiating cloud layers.  Ceilometer returns may also be used to determine the existence of multiple layers.  Observers should be aware of and use these guidelines to determine and evaluate multiple layers.
	11.29. Amount of Obscuration.  If a portion of the sky is not visible because of surface-based obscuring phenomena, the observer must determine the portion of sky (in eighths) that is not visible.  The amount of sky obscured must be indicated as FEW, SCT or BKN, as appropriate, followed by three zeros (000).  In remarks, the obscuring phenomena must precede the amount of obscuration and three zeros.  For example, if 5/8ths of the sky is obscured by fog, BKN000 would be in the body of the observation, with FG BKN000 in the remarks section.
	11.30. Determining Amount of Sky Cover.  The summation amount of sky covered at and below each layer must be determined.  Also, the amount of sky cover at and below the layer under evaluation must be determined.  Surface-based obscuring phenomena must not be considered sky cover if the sky, higher clouds or obscuring phenomena aloft, or the moon or stars are visible through it.
	11.31. Evaluation of Sky Cover Amounts.  Sky cover amounts must be evaluated:
	11.32. Sky Cover Classification.  Select the appropriate sky cover contraction or combination of contractions to be reported after evaluating the following:
	11.33. Variable Sky Cover.  The sky cover must be considered variable if it varies by one or more reportable classifications during the period it is being evaluated, for example, SCT V BKN.  When a layer amount varies between reportable values during the time the amount is being evaluated, a variable sky condition remark must be included in the observation.  The format of the remark is given in Paragraph 14.37 Variable Sky Condition (NsNsNs(hshshs)_V_NsNsNs).
	11.34. Non-Uniform Sky Cover.  Observers must be alert to variations in sky condition that are not reflected in the sky cover reported in the body of the observation.  When non-uniform sky conditions are observed (for example, a significant lower ceiling in a particular direction from the station), the observer must describe the condition in the remarks section.  Unless a height is available from a reliable source, the height must be described in relation to the heights reported in the body of the report.  For example, CIG LWR N would indicate that ceilings are lower to the north.
	11.35. Estimated Ceiling Heights.  Ceiling heights may be estimated by any of the following methods:
	11.36. Variable Ceiling Height.  Rapid fluctuations of the ceilometer indications will indicate an irregular base whose height is measured, but also variable.  When the height of a ceiling layer increases and decreases rapidly during the period of evaluation by the amounts given in Table 115: Criteria for Variable Ceiling, and the ceiling height is below 3,000 feet, it must be considered variable and the ascribed height must be the average of all the values.  A remark must be included in the observation giving the range of variability (see Paragraph 14.35 Variable Ceiling Height (CIG_hnhnhnVhxhxhx)).  Variable ceilings at or above 3,000 feet may be reported as variable only if considered operationally significant.
	11.37. Significant Clouds.  Observers must be alert for the occurrence of cumulonimbus, towering cumulus, altocumulus castellanus, standing lenticular, or rotor clouds and report them whenever they occur.  These clouds may be reported by entering a remark in METAR and SPECI observations.  The remark must contain the identification of the cloud, and (insofar as known) the direction and distance from the station and, for cumulonimbus clouds, the direction of movement.  See Paragraph 14.38 Significant Cloud Type [PLAIN LANGUAGE] for detailed instructions on coding these remarks.  Cumulonimbus (CB) or towering cumulus (TCU) must be appended to the appropriate layer in the body of the observation.  When TCU or CB is appended to the layer report accompanied by the remark, "TCU NW" or "CB NW MOV E", it is implied that the TCU or CB is associated with the layer and within 10 SM.  When TCU or CB is outside 10 SM, a DSNT remark is appropriate, for example, "TCU DSNT NW".  (In this case, TCU or CB would not be appended to the layer in the body of the METAR.)  Also, see Paragraph 14.38 Significant Cloud Type [PLAIN LANGUAGE].

	Chapter 12. Temperature and Dew Point
	12.1. Introduction.  This chapter describes procedures for observing and reporting temperature and dew point in a METAR or SPECI observation.  The temperature data obtained using the procedures and practices in this chapter are normally in terms of the Celsius scale.  However, temperature may be given in both degrees Fahrenheit and Celsius since some instruments may be marked in only one scale.  Dew point must be calculated with respect to water at all temperatures.
	12.2. Temperature
	12.3. Psychrometer.  A psychrometer is an instrument used to measure the water vapor content of the air.
	12.4. Hygrothermometer.  A hygrothermometer is an instrument system usually with readouts inside the weather office or observer's building for obtaining ambient temperature and dew point from remote sensors.
	12.5. General.  The method of obtaining temperature and dew point varies according to the system in use at the station.  The data may be read directly from digital or dial readouts.  The observer must use the automated weather system for temperature and dewpoint, where available.  Whenever the primary system is inoperative or determined to be in error, the observer must obtain the temperature and dewpoint from the station’s backup system.  If no backup system is available, report the temperature or dewpoint as missing.
	12.6. Maximum and Minimum Temperature.  Automated systems report in remarks the maximum and minimum temperatures that occurred in the previous 6 hours to the nearest tenth of a degree Celsius for the 0000, 0600, 1200, and 1800 UTC observations.  Automated systems determine and report the calendar day (LST) maximum and minimum temperatures to the nearest tenth of a degree Celsius.  If the midnight LST observation is also a 6-hour synoptic observation, the system determines and reports both the 6-hour temperatures and the past 24-hour maximum and minimum temperatures.  The format for reporting these temperatures is given in Paragraphs 14.54 6-Hourly Maximum Temperature (1snTxTxTx) (NA LAWRS) through 14.56 24-Hour Maximum and Minimum Temperature (4snTxTxTxsnTnTnTn) (NA LAWRS).  The observer must obtain maximum and minimum temperature values from available equipment:
	12.7. Hygrothermometer (NA LAWRS).  The observer must obtain psychometric data from the station's standby system whenever any of the following occur in relation to the station's hygrothermometer.

	Chapter 13. Pressure
	13.1. Introduction.  This chapter presents procedures and practices to be followed for the measuring, recording, and reporting of pressure.  Atmospheric pressure is the force exerted by the atmosphere at a given point.  Section 1, Definitions, defines pressure related terminology, Section 2, Observing, Determining and Reporting Procedures (NA LAWRS), covers the procedures for observing, determining and reporting pressure at sites other than LAWRS.  Observing, Determining and Reporting Procedures at LAWRS are covered in Appendix C.
	13.2. Altimeter Setting (ALTSG).  Altimeter setting defines the pressure value to which an aircraft altimeter scale is set so that the altimeter indicates the altitude above mean sea level of an aircraft on the ground at the location for which the value was determined.  Altimeter setting must be reported in the body of all reports (METAR and SPECI).  Other pressure data (including sea level pressure) must be reported in the remarks section only.
	13.3. Atmospheric Pressure.  Atmospheric pressure is the pressure exerted by the atmosphere at a given point.  The various pressure parameters must be determined from the barometric pressure after appropriate corrections are applied.  The method used must depend on the type of sensor and the available computational aids.  These aids may be systems that result in a direct readout of the desired parameter.
	13.4. Barometric Pressure.  The atmospheric pressure measured by a barometer is barometric pressure.  In this chapter, the term "barometric pressure" refers to the actual pressure sensor value.  The sensor value may be an altimeter setting, station pressure, or simply a direct pressure value without applied corrections depending on the type of sensor.
	13.5. Field Elevation, Ha.  Field elevation, Ha, is the elevation of the highest point on any of the runways of the airport.
	13.6. Pressure Altitude, PA (NA CWO).  Pressure altitude is the altitude in feet, in the standard atmosphere, at which a given pressure will be observed.  It is the indicated altitude of a pressure altimeter at an altitude setting of 29.92 inches (1013.2 hPa) of mercury and is therefore the indicated altitude above or below the 29.92 inches constant-pressure surface.
	13.7. Pressure Change (NA LAWRS).  Pressure change is the net difference between the barometric pressure at the beginning and end of a specified interval of time, usually the 3-hour period preceding an observation.  If the pressure is rising or falling at a rate of at least 0.06 inch per hour and the pressure change totals 0.02 inch or more at the time of the observation, a pressure change remark must be reported.
	13.8. Pressure Falling Rapidly (NA LAWRS).  Pressure falling rapidly occurs when station pressure falls at the rate of at least .06 inch (2.03 hPa) or more per hour which totals 0.02 inch (0.68 hPa) or more at time of observation.
	13.9. Pressure Rising Rapidly (NA LAWRS).  Pressure rising rapidly occurs when station pressure rises at the rate of at least 0.06 inch (2.03 hPa) or more per hour which totals 0.02 inch (0.68 hPa) or more at time of observation.
	13.10. Pressure Tendency (NA LAWRS).  Pressure tendency is the pressure characteristic and amount of pressure change during a specified period of time, usually the 3-hour period preceding an observation.  The pressure tendency includes two parts: the characteristic (an indication of how the pressure has been changing over the past three hours) and the amount of the pressure change in the past three hours.  The characteristic must be based on the observed changes in pressure over the past three hours.  The amount of pressure change is the absolute value of the change in station pressure or altimeter setting in the past three hours converted to tenths of hectopascals.
	13.11. Sea Level Pressure.  Sea level pressure is a pressure value obtained by the theoretical reduction of barometric pressure to sea level.  Where the earth's surface is above sea level, it is assumed that the atmosphere extends to sea level below the station and that the properties of the hypothetical atmosphere are related to conditions observed at the station.  Sea level pressure must be computed by Automated Systems With SPECI Capability and manual stations by adjusting the station pressure to compensate for the difference between the station elevation and sea level.  This adjustment must be based on the station elevation and the 12-hour mean temperature at the station.  The 12-hour mean temperature must be the average of the present ambient temperature and the ambient temperature 12 hours ago.  Stations within + 50 feet of sea level may be authorized to use a constant value to adjust station pressure to sea level pressure.  When sea level pressure is missing at stations that would normally report sea level pressure, the remark SLPNO must be added in the remarks section.  (See Paragraph 14.41 Sea-Level Pressure (SLPppp) (NA LAWRS).)
	13.12. Standard Atmosphere.  Standard atmosphere is a hypothetical vertical distribution of the atmospheric temperature, pressure, and density, which by international agreement is considered to be representative of the atmosphere for pressure-altimeter calibrations and other purposes.
	13.13. Station Elevation, Hp.  Station elevation, Hp, is the officially designated height above sea level to which station pressure pertains.  There may be occasions when the station elevation differs from the field elevation.
	13.14. Station Pressure (NA CWO).  Station pressure is the atmospheric pressure at the assigned station elevation (Hp).
	13.15. Density Altitude, DA.  Density altitude, DA, is the pressure altitude corrected for virtual temperature deviations from the standard atmosphere.
	13.16. Barometric Elevation, HZ.  Barometer elevation (HZ) is the height of the pressure instrument(s) above mean sea level surveyed accurately to within one foot.  At LAWRS, this height is posted on or immediately adjacent to the instrument(s).
	13.17. Posted Pressure Correction.  At LAWRS, posted pressure correction is the value added to the reading obtained from the station's ASI or DASI to correct it to a comparison standard.
	13.18. General (NA LAWRS).  The provisions of this section are not applicable at LAWRS.  Procedures and practices to be followed at LAWRS are given in Appendix C.  Observing procedures must include the reading of pressure instruments together with the correction of pressure values.  Instructions for determining station pressure are given first, followed by instructions for deriving other forms of pressure data, including significant pressure changes and tendencies.  Details regarding the adjustment and reading of pressure measuring equipment are given in Chapter 16. Operation of Equipment.  (See Table 131: Units of Measure of Pressure Parameters.)
	13.19. Rounding Pressure Values.  When computations of pressure values require that a number be rounded to comply with standards on reportable values, the number must be rounded down to the next reportable value.  For example, an altimeter reading of 29.248 inches becomes 29.24 and a station pressure reading of 29.249 inches becomes 29.245.
	13.20. Barometers Used to Measure Station Pressure (NA LAWRS/NA CWO).  Common pressure measuring instruments are listed in Table 132: Barometers Used.  Automated systems with SPECI capability, automated systems without SPECI capability, DASIs, and electronic pressure transducers are highly accurate pressure standards and operational barometers that require very little or no correction by the human observer.  This equipment has replaced the mercury barometer as the station pressure standard.  Procedures for using some of these instruments for the determination of station pressure follow in Paragraphs 13.21 through 13.25.
	13.21. Precision Aneroid (NA LAWRS/NA CWO)
	13.22. Altimeter Setting (NA LAWRS/NA CWO).  When using an altimeter setting indicator to determine station pressure, the observer must read the altimeter setting indicator to the nearest 0.005 inch (0.17 hPa) and apply the posted correction.  The station pressure must be computed by use of a pressure reduction computer, reduction constant, or altimeter setting table in accordance with the following:
	13.23. Digital Altimeter Setting Indicator (DASI) (NA LAWRS).  The primary purpose of the DASI is to obtain an altimeter setting.  However, station pressure may also be obtained.  The operation of this instrument requires a visual observation of the display and the reporting of the display readout.
	13.24. Sea Level Pressure.  Sea Level Pressure is provided via the automated weather system.  If other agencies determine a need to provide sea level pressure, they must follow their own directives.
	13.25. Determining Altimeter Setting (NA LAWRS).  The observer must determine the altimeter setting for all observations.  The altimeter setting must be determined again, when necessary, to meet local requirements.  Altimeter setting values should be obtained or derived from one of the following types of instruments:
	13.26. Method of Determining Altimeter Setting (NA LAWRS).  Altimeter setting must be determined from a certified accurate DASI, Automated Systems with SPECI Capability, Automated Systems without SPECI Capability or a properly calibrated altimeter setting indicator, if one is available.  At facilities where this equipment is not available, the altimeter setting must be computed by using a computer, constant, or table.
	13.27. Altimeter Setting Indicator (NA LAWRS).  The following procedures must be followed when using a nondigital (analog) altimeter setting indicator to determine the altimeter setting:
	13.28. Pressure Reduction Computer and Altimeter Setting (NA LAWRS).  The altimeter setting must be computed in inches and hundredths, using the station pressure to the nearest 0.005 inch and the instructions on the No. II side of the computer.
	13.29. Altimeter Setting Reduction Constant (NA LAWRS).  At low-level facilities for which an altimeter setting reduction constant has been authorized, the observer must add the constant to the station pressure and round to inches and hundredths of an inch to obtain the altimeter setting.
	13.30. Altimeter Setting Table (NA LAWRS).  At authorized facilities, the observer must find the altimeter setting in inches and hundredths of an inch corresponding to the station pressure to the nearest 0.005 inch from an altimeter setting table as illustrated in Table 133: Portion of an Altimeter Setting Table.
	13.31. Pressure Altitude (PA) (NA LAWRS/NA CWO).  The observer must compute pressure altitude as frequently as necessary to meet local needs.  The observer must use the station pressure or the altimeter setting, either one to the nearest 0.005 inch (0.17 hPa) in the computations.  The military and other agencies involved in aviation require the pressure altitude with reference to the field elevation (Ha).  In view of this requirement, the observer should select the most convenient of the methods given below, considering availability of station pressure and altimeter setting data and whether or not station elevation (Hp) is equal to Ha.
	13.32. Local Pressure Altitude Tables (NA LAWRS/NA CWO).  Special local pressure altitude tables may be prepared for specific locations that are required to use a variable removal correction.  Such tables, including temperature corrections, are required for accurate results at locations where the station elevation differs from Ha by approximately 30 feet or more, depending on local variations of temperature from standard atmospheric conditions.
	13.33. Altimeter Setting and Pressure Reduction Computer (NA LAWRS/NA CWO).  The altimeter setting may be converted to the pressure altitude with the Pressure Reduction Computer No. II side as follows:
	13.34. Altimeter Setting and Pressure Altitude Table (NA LAWRS/NA CWO)
	13.35. Station Pressure and Pressure Reduction Computer (NA LAWRS/NA CWO).  The station pressure may be converted to the pressure altitude at the station elevation by using instructions and scales on the No. II side of the Pressure Reduction Computer.
	13.36. Station Pressure and Pressure Altitude Table (NA LAWRS/NA CWO).  This computation, made by direct conversion of station pressure, yields pressure altitude with reference to the station elevation, Hp.
	13.37. Pressure Related Remarks (NA LAWRS).  Each significant change in barometric pressure and its characteristics must be recorded in the remarks section and transmitted.
	13.38. Pressure Falling Rapidly (NA LAWRS).  Whenever the pressure is falling at the rate of 0.06 inch (2.03 hPa) or more per hour with a total fall of at least 0.02 inch (0.68 hPa) at the time of an observation, the observer must report PRESFR in the remarks section.
	13.39. Pressure Rising Rapidly (NA LAWRS).  Whenever the pressure is rising at the rate of 0.06 inch (2.03 hPa) or more per hour with a total of at least 0.02 inch (0.68 hPa) at the time of observation, the observer must report PRESRR in the remarks section.
	13.40. Pressure Tendency (NA LAWRS).  The barometric pressure tendency comprises two elements.
	13.41. Frequency of Pressure Tendency Remark (NA LAWRS).  Pressure tendencies should be determined at the time of each 3- and 6-hour observation.  At facilities equipped with a barograph, determine the elements from the trace for the full 3-hour period at the actual time of the observation.  Facilities not equipped with a barograph must determine the pressure tendencies from the trend of the altimeter settings entered in column 13 of MF1M-10C.
	13.42. Determining Pressure Change (NA LAWRS/NA CWO).  Determine the net change in station pressure for the preceding 3 hours to the nearest 0.005 inch by subtraction using the appropriate entries in column 22 (Station Pressure) of MF1M-10C.  If an observation was not taken 3 hours earlier, determine the change from the barogram.  If the station does not possess a barograph and no observation was taken 3 hours earlier, the pressure change will be considered indeterminable and will not be reported.
	13.43. Determining Pressure Tendency Characteristic (NA LAWRS).  Using the code figures in Table 149, choose the figure which best describes the pattern that would be traced on a barograph during the past 3 hours.  This is done as follows:
	13.44.  The provisions of this section are applicable only at LAWRS.
	13.45. The only pressure related measurement required at LAWRS is the altimeter setting.

	Chapter 14. Coding and Dissemination
	14.1. Introduction.  This chapter contains procedures for coding the aviation weather observation for dissemination.  The types of dissemination and the general requirements for verifying and making corrections to disseminated observations are also discussed.
	14.2. Definitions
	14.3. Aviation Weather Reports Code.  The METAR/SPECI report has two major sections:  the body (consisting of a maximum of 11 groups) and the remarks section (consisting of a maximum of two categories).  Together, they make up the complete METAR/SPECI report and, in general, are coded as in Table 141.
	14.4. Format and Content of the METAR/SPECI Report.  Table 142: METAR or SPECI Code Format, outlines the format of the METAR/SPECI code.  The actual content of a surface observation depends on the observation reporting guidelines at the individual facility as defined in Chapter 2.  The 0000, 0600, 1200, and 1800 UTC METAR reports include additional data and are known as 6-hourly reports.  The 0300, 0900, 1500, and 2100 UTC METAR reports are known as 3-hourly reports and also contain additional information.
	14.5. Coding Missing Data in METAR and SPECI Reports.  When an element or phenomenon does not occur, or cannot be observed, the corresponding group and preceding space are omitted from that particular report.  However, at stations where sea-level pressure is normally reported, when sea-level pressure is not available it must not be omitted, but must be coded as SLPNO.
	14.6. Coding the Body of the METAR or SPECI Report.  Table 141: Content of METAR/SPECI, indicates the applicability of the elements in the body of the surface observation.  References in the figure indicate the sections where the elements are discussed and explained.  The figure also indicates whether or not the element must be included in METAR and SPECI reports.
	14.7. Type of Report (METAR or SPECI).  The type of report, METAR or SPECI, must be included in all reports.  The type of report must be separated from elements following it by a space.  When SPECI criteria are met at the time of a routine report (METAR), the type of the report must be METAR.
	14.8. Station Identifier (CCCC).  The station identifier, CCCC, must be included in all reports to identify the station to which the coded report applies.  The station identifier must consist of four alphabetic-only characters if the METAR/SPECI is transmitted long-line.  A list of approved identifiers can be found in the latest version of FAA Order 7350.7, Location Identifiers.  The station identifier must be separated from elements following it with a space.
	14.9. Date and Time of Report (YYGGggZ).  The date, YY, and time, GGgg, must be included in all reports.  The time must be the actual time of the report or when the criteria for a SPECI is met or noted.  If the report is a correction to a previously disseminated report, the time of the corrected report must be the same time used in the report being corrected.  The date and time group always ends with a "Z" indicating the use of UTC.
	14.10. Report Modifier (AUTO or COR).  The Report Modifier can be either of two elements:
	14.11. Wind Group ((dddff(f)Gfmfm(fm)KT)_(dndndnVdxdxdx)).  The true direction, ddd, from which the wind is blowing is coded in tens of degrees using three figures.  Directions less than 100 degrees are preceded by a "0", for example, a wind direction of 90o is coded as "090."  The wind speed, ff(f), is entered as a two or three digit group immediately following the wind direction.  The speed is coded in whole knots using the hundreds digit (if not zero) and the tens and units digits.  The wind group always ends with KT to indicate that wind speeds are reported in knots.  Speeds of less than 10 knots are coded using a leading zero.
	14.12. Visibility Group (VVVVVSM).  The surface visibility, VVVVVSM, is coded in statute miles using the values listed in Table 143.  A space is coded between whole numbers and fractions of reportable visibility values.  The visibility group always ends in SM to indicate that visibilities are in statute miles.  Only automated stations may use an "M" to indicate "less than" when reporting visibility.
	14.13. Runway Visual Range Group (RDRDR/VRVRVRVRFT) or (RDRDR/VnVnVnVnVVxVxVxVxFT) (NA LAWRS)
	14.14. Present Weather Group (w’w’)
	14.15. Sky Condition Group (NsNsNshshshs or VVhshshs or CLR or SKC)
	14.16. Temperature/Dew Point Group (T’T’/T’dT’d)
	14.17. Altimeter (APHPHPHPH).  The altimeter group always starts with an A (the international indicator for altimeter in inches of mercury).  The altimeter is coded as a four digit group immediately following the A using the tens, units, tenths, and hundredths of inches of mercury.  The decimal point is not coded.
	14.18. Remarks (RMK).  Remarks must be included in all METAR and SPECI, if appropriate.  Remarks must be separated from the altimeter group by a space and the contraction RMK.  If there are no remarks, the contraction RMK must not be entered.
	14.19. Automated, Manual, and Plain Language Remarks.  These remarks generally elaborate on parameters reported in the body of the report. Automated and manual remarks may be generated either by an automated or manual station.  Plain language remarks can only be added by an observer.
	14.20. Volcanic Eruptions.  Volcanic eruptions must be reported, whenever observed.  Pre-eruption volcanic activity must not be reported.  Pre-eruption refers to unusual and/or increasing volcanic activity which could precede a volcanic eruption.  The remark must be plain language and contain the following, if known:
	14.21. Funnel Cloud (TORNADIC ACTIVITY_B/E(hh)mm_LOC/DIR_(MOV))
	14.22. Type of Automated Station (AO1 or AO2).  AO1 or AO2 is coded in all METAR/SPECI from automated stations.  Automated stations without a precipitation discriminator are identified as AO1; automated stations with a precipitation discriminator are identified as AO2.
	14.23. Peak Wind (PK WIND_ddff(f)/(hh)mm) (NA LAWRS).  The peak wind is coded in the above format in the next METAR where PK WND is the remark identifier, ddd is the direction of the peak wind, ff(f) is the peak wind speed since the last METAR, and (hh)mm is the time of occurrence (only the minutes are required if the hour can be inferred from the report time).  There must be one space between the two elements of the remark identifier and the wind direction/speed group; a solidus (/) (without spaces) must separate the wind direction/speed group and the time.
	14.24. Wind Shift (WSHFT_(hh)mm).  At stations with automated systems with SPECI capability and manual stations, a wind shift is coded in the above format, where WSHFT is the remark identifier and (hh)mm is the time the wind shift began (only the minutes are required if the hour can be inferred from the report time).  The contraction FROPA may be entered following the time if it is reasonably certain that the wind shift was the result of frontal passage.  There must be a space between the remark identifier and the time, and if applicable, between the time and the frontal passage contraction.
	14.25. Tower or Surface Visibility (TWR_VIS_vvvvv or SFC_VIS_vvvvv).  Tower visibility or surface visibility is coded in the above formats, where vvvvv is the observed tower/surface visibility value.  A space must be coded between each of the remark elements.
	14.26. Variable Prevailing Visibility (VIS_vnvnvnvnvnVvxvxvxvxvx).  Variable prevailing visibility is coded in the above format where VIS is the remark identifier, and vnvnvnvnvn is the lowest visibility evaluated.  V denotes variability between the two values, and vxvxvxvxvx is the highest visibility evaluated.  There must be a space following the remark identifier; no spaces between the letter V and the lowest/highest values.
	14.27. Sector Visibility (VIS_[DIR]_vvvvv).  The sector visibility is coded in the above format when either the prevailing or sector visibility is less than 3 miles or is considered operationally significant and sector visibility differs from the prevailing visibility by one or more reportable values.  In the format of the remark, VIS is the remark identifier, [DIR] defines the sector to 8 points of the compass, and vvvvv is the sector visibility in statute miles, using the appropriate set of values in Table 143.
	14.28. Visibility at Second Location((VIS_vvvvv_[LOC]) (NA LAWRS).  At stations with MET discontinuity sensors, the visibility at a second location is coded in the above format, where VIS is the remark identifier, vvvvv is the measured visibility value, and [LOC] is the specific location of the visibility sensor(s) at the station.  This remark must only be generated when the condition is lower than that contained in the body of the report.
	14.29. Lightning Frequency (Frequency_LTG(Type)_[LOC])
	14.30. Beginning and Ending of Precipitation (w’w’B(hh)mmE(hh)mm) (NA LAWRS).  At stations with automated systems with SPECI capability and manual stations, the beginning and ending of precipitation is coded in the above format, where w'w' is the type of precipitation, B denotes the beginning, E denotes the ending, and (hh)mm is the time of occurrence (only the minutes are required if the hour can be inferred from the report time).  There must be no spaces between the elements.  Report the beginning and ending times of precipitation in a SPECI if that precipitation caused the SPECI.  Intensity qualifiers must not be coded.
	14.31. Beginning and Ending of Thunderstorms (TSB(hh)mmE(hh)mm).  The beginning and ending of thunderstorm(s) are coded in the above format, where TS indicates thunderstorm, B denotes the beginning, E denotes the ending, and (hh)mm is the time of occurrence (only the minutes are required if the hour can be inferred from the report time).  There must be no spaces between the elements.  These coded remarks are required in the SPECI and in the next METAR after the event.
	14.32. Thunderstorm Location (TS_LOC_(MOV_DIR))
	14.33. Hailstone Size (GR_[size]).  At augmented automated stations and at manual stations the hailstone size is coded in the above format where GR is the remark identifier and [size] is the diameter of the largest hailstone, coded in 1/4 inch increments.  When the largest hailstone observed is 1/4 inch or more in diameter, it is coded with the contraction GR.  If GS is coded in the body of the report, no size remark is required.
	14.34. Virga (VIRGA_(DIR)).  At augmented automated stations and at manual stations, virga is coded in the indicated format, when precipitation is observed to be falling from clouds but is not reaching the ground because of evaporation.  The direction, DIR, of the phenomenon from the station is optional.
	14.35. Variable Ceiling Height (CIG_hnhnhnVhxhxhx).  The variable ceiling height is coded in the above format, where CIG is the remark identifier, hnhnhn is the lowest ceiling height evaluated.  V denotes variability between two values, and hxhxhx is the highest ceiling height evaluated.  There must be one space following the remark identifier, and no spaces between the letter V and the lowest/highest values.
	14.36. Obscuration (w’w’_[NsNsNs]hshshs).  Obscurations are coded in the indicated format, where w'w' is the present weather causing the obscuration at the surface or aloft, and NsNsNs is the applicable sky cover amount of the obscuration aloft (FEW, SCT, BKN, OVC) or at the surface (FEW, SCT, BKN), and hshshs is the applicable height.  Surface-based obscurations must have a height of "000."  The type of present weather must be prefixed (separated by a space) to the sky cover layer that represents the obscuration.
	14.37. Variable Sky Condition (NsNsNs(hshshs)_V_NsNsNs).  The variable sky condition remark is coded in the above format, where NsNsNs(hshshs) and NsNsNs identify the two operationally significant sky conditions, and V denotes the variability between the two ranges.  For example, "SCT V BKN" would identify a scattered layer that is variably broken.  If there are several layers with the same sky condition amount in the report, the layer height is coded with the variable layer.
	14.38. Significant Cloud Type [PLAIN LANGUAGE].  Cumulonimbus or Cumulonimbus Mammatus (CB or CBMAM_LOC_ (MOV_DIR).  Cumulonimbus (CB) or cumulonimbus mammatus (CBMAM), as appropriate, (for which no thunderstorm is being reported) is coded in the above format, where CB or CBMAM is the cloud type, LOC is the direction from the station, and MOV_DIR is the movement with direction (if known).  The cloud type, location, movement, and direction entries must be separated from each other with a space.
	14.39. Ceiling Height at Second Location (CIG_hhh_[LOC]) (NA LAWRS).  At automated stations equipped with the meteorological discontinuity sensors, the ceiling height at a second location is coded in the above format, where CIG is the remark identifier, hhh is the measured height of the ceiling, and [LOC] is the specific location of the ceilometer(s) at the station.  This remark must only be generated when the ceiling is lower than that contained in the body of the report.
	14.40. Pressure Rising or Falling Rapidly (PRESRR or PRESFR) (NA LAWRS).  At automated stations and manual stations, when the pressure is rising or falling rapidly at the time of the observation (METAR AND/OR SPECI)  the remark PRESRR or PRESFR must be included in the report.
	14.41. Sea-Level Pressure (SLPppp) (NA LAWRS).  Sea-level pressure must be reported in the above format.  The remark begins with SLP and is coded using the tens, units, and tenths of the sea-level pressure in hectopascals.  For example, a sea-level pressure of 998.2 hectopascals would be coded as "SLP982."  For a METAR, if sea-level pressure is not available at stations where it would normally be reported, it is coded as "SLPNO."
	14.42. Aircraft Mishap (ACFT_MSHP).  If a report is taken to document weather conditions when notified of an aircraft mishap, the remark ACFT_MSHP must be included in the report, but not transmitted.  The act of non-transmission must be indicated by enclosing the remark in parentheses in the record, that is, "(ACFT MSHP)."
	14.43. No SPECI Reports Taken (NOSPECI).  At staffed stations where SPECI's are not taken, the remark NOSPECI is coded to indicate that no changes in weather conditions will be reported until the next METAR.
	14.44. Snow Increasing Rapidly (SNINCR_(inches-hour/inches on ground)) (NA LAWRS).  At Service Level A and B and manual stations, the snow increasing rapidly remark is coded, in the next METAR, whenever the snow depth increases by 0.5 inch (1 inch to the nearest whole inch) or more in the past hour and the reportable value (in whole inches) of the total depth of snow on the ground increases by one inch or more.  The remark is coded in the above format, where SNINCR is the remark indicator, "inches-hour" is the depth increase in the past hour, and "inches on ground" is the total depth of snow on the ground at the time of the report.  The depth increase in the past hour and the total depth on the ground are separated from each other by a solidus (/).
	14.45. Other Significant Information.  Agencies may have other information significant to their operations, such as information on fog dispersal operations, runway conditions, and other information important to aircraft operations.
	14.46. Additive and Automated Maintenance Data.  Additive data groups are reported at automated and manual stations. Maintenance data groups are only reported from automated stations.
	14.47. Hourly Precipitation Amount (Prrrr) (NA LAWRS).  At automated stations, the hourly precipitation amount remark is coded in the format, Prrrr, where P is the group indicator, and rrrr is the water equivalent of all precipitation that has occurred since the last METAR.  The amount is coded in hundredths of an inch.  The group must be omitted if no precipitation occurred since the last METAR.
	14.48. 1, 3, and 6 Hourly Ice Accretion Amounts (I1nnn, I3nnn, I6nnn) (NA LAWRS).  NWS and FAA have developed an algorithm to be applied to the automated system with SPECI capability freezing rain sensor that can accurately measure and report the amount of surface ice accretion at a specific point over a given time period.  The automated system with SPECI capability freezing rain sensor, and the newly developed ice accretion algorithm will generate information that will be included in the remarks section of a METAR/ SPECI. Ice accretion remarks must only be included in the METAR and SPECI reports when accretion is occurring, or has occurred during the reporting period.  The remark will be updated each minute when encoded.  This requirement is for automated encoding of these remarks, and no manual backup is required.  Although the ice accretion remark was not available at the time of this writing, it is scheduled to be available following an upcoming ASOS software revision.  The format for the hourly, 3-hourly, and 6-hourly reports follows.
	14.49. 3- and 6- Hour Precipitation Amount (6RRRR) (NA LAWRS).  At stations equipped with automated systems with SPECI capability and manual stations, the 3- and 6-hourly precipitation group is coded in the above format, where 6 is the group indicator and RRRR is the amount of precipitation.  The amount of precipitation (water equivalent) accumulated in the past 3 hours must be reported in the 3-hourly report, and the amount accumulated in the past 6 hours must be reported in the 6hourly report.  The amount of precipitation is coded in inches, using the ten, units, tenths, and hundredths digits of the amount.  When an indeterminable amount of precipitation has occurred during the period, RRRR is coded "6////."  A trace is coded "60000." 
	14.50. 24-Hour Precipitation Amount (7R24 R24 R24 R24) (NA LAWRS).  The 24-hour precipitation amount is coded in the above format, where 7 is the group indicator and R24R24R24R24 is the 24-hour amount of precipitation included in the 1200 UTC (or other agency-designated time) report whenever more than a trace of precipitation (water equivalent) has fallen in the past 24 hours.  The amount of precipitation is coded by using the tens, units, tenths, and hundredths of inches (water equivalent) for the 24-hour period.  If more than a trace (water equivalent) has occurred and the amount cannot be determined, the group is coded "7////."
	14.51. Snow Depth on Ground (4/sss) (NA LAWRS).  At stations listed in Appendix G, the total snow depth on ground group is coded in the 0000, 0600, 1200, and 1800 UTC observations whenever there is more than a trace of snow on the ground, and more than a trace of precipitation occurred within the past 6 hours .  The remark is coded in the format 4/sss, where 4/ is the group indicator and sss is the snow depth in whole inches using three digits.
	14.52. Water Equivalent of Snow on Ground (933RRR) (NA LAWRS).  At manual stations and stations listed in Appendix G, the water equivalent of snow on ground group is reported each day in the 1800 UTC report if the average snow depth is 2 inches or more.  The remark is coded in the format 933RRR, where 933 is the group indicator and RRR is the water equivalent of snow; that is, snow, snow pellets, snow grains, ice pellets, ice crystals, hail, on the ground.  The water equivalent must be reported in tens, units, and tenths of inches, using three digits.  Do not code the group if it consists entirely of hail.  Estimations, ratios (for example, 10 to 1), or temperature/snow water equivalent tables are not to be used to determine water equivalency of snow for this group.
	14.53. Hourly Temperature and Dew Point (TsnT’T’T’snT’dT’dT’d) (NA LAWRS).  At automated stations except AWOS-A, the hourly temperature and dew point group is coded in the above format, where T is the group indicator, sn is the sign of the temperature, T'T'T' is the temperature, and T'dT'dT'd is the dew point.  The sign of the temperature and dew point is coded as 1 if the value is below 0oC and 0 if the value is 0oC or higher.  The temperature and dew point is reported in tens, units, and tenths of degrees Celsius.  There are no spaces between the entries.  If dew point is missing, report the temperature; if the temperature is missing, do not report the temperature/dew point group.
	14.54. 6-Hourly Maximum Temperature (1snTxTxTx) (NA LAWRS).  The 6-hourly maximum temperature group is coded in the above format, where 1 is the group indicator, sn is the sign of the temperature, and TxTxTx is the maximum temperature in tenths of degrees Celsius using three digits.  The sign of the maximum temperature is coded as 1 if the maximum temperature is below 0oC and 0 if the maximum temperature is 0oC or higher.
	14.55. 6-Hourly Minimum Temperature (2snTnTnTn) (NA LAWRS).  The 6-hourly minimum temperature group is coded in the above format, where 2 is the group indicator, sn is the sign of the temperature, and TnTnTn is the minimum temperature in tenths of degrees Celsius using three digits.  The sign of the minimum temperature is coded as 1 if the minimum temperature is below 0oC and 0 if the minimum temperature is 0oC or higher.
	14.56. 24-Hour Maximum and Minimum Temperature (4snTxTxTxsnTnTnTn) (NA LAWRS).  The 24-hour maximum temperature and the 24-hour minimum temperature is coded in the above format, where 4 is the group indicator, sn is the sign of the temperature, TxTxTx is the maximum 24-hour temperature, and TnTnTn is the 24-hour minimum temperature.  Temperature is coded in tenths of degrees Celsius using three digits.  The sign of the maximum or minimum temperature is coded as 1 if it is below 0oC and 0 if it is 0oC or higher.
	14.57. 3-Hourly Pressure Tendency (5appp) (NA LAWRS).  At equipped automated stations, the 3-hourly pressure tendency group is coded in the format 5appp where 5 is the group indicator, a is the character of pressure change over the past 3 hours, and ppp is the amount of barometric change in tenths of hectopascals using the tens, units, and tenths digits (see example below).  The character a i coded by selecting the code figure from Table 149 that best describes the pressure change in the past 3 hours.  For example, a steady increase of 3.2 hectopascals in the past three hours would be coded "52032."  The ppp is coded based on the absolute value of the change of either the station pressure or the altimeter setting in the past 3 hours in tenths of hectopascals and using the tens, units, and tenths digits.
	14.58. Sensor Status Indicators.  At equipped automated stations, sensor status indicators should be reported as indicated below:
	14.59. Maintenance Indicator.  A maintenance indicator sign $ is coded when an ASOS/AWSS detects that maintenance is needed on the system.
	14.60. Transmission Times.  For transmission times of observations.

	Chapter 15. Entries on Observational Forms
	15.1. Introduction.  This chapter prescribes procedures and practices for making entries on various observational forms.  At all manual FAA facilities, all observations must be recorded on Form MF1M-10C, Surface Weather Observations (METAR/SPECI).  Many of the instructions in this chapter relating to the observational form (MF1M-10C) are duplicated from Chapter 14. Coding and Dissemination.  References to other chapters are noted where applicable.
	15.2. Entries on Meteorological Form 1M-10C (MF1M-10C).  Certified observers must normally complete all entries on MF1M-10C.  Non-certified trainees/observers may make entries on the form under the immediate supervision of a certified observer who assumes responsibility for the validity of the entries by initialing in column 15.  Non-certified observers may initial the observation, but the certified observer must initial first. Initials must be separated by a solidus (/).
	15.3. Writing Instrument.  The same type of writing instrument must be used throughout the form.  To ensure legible copies and ample contrast for reproduction, the observer must use a black-inked fine ball-point pen.
	15.4. Parenthetical Data.  Data entered in columns 3 through 14 of Form MF1M-10C that are not intended to be transmitted must be enclosed in parentheses.
	15.5. Missing Data.  See Paragraph 14.5 Coding Missing Data in METAR and SPECI Reports.  When using Form MF1M-10C, the observer must explain briefly the reasons for any missing data in block 65, Remarks, Notes, and Miscellaneous Phenomena.
	15.6. Late Observations.  When a METAR observation is taken late, but within 15 minutes of the standard time of observation, and no appreciable changes have occurred since the standard time, the observer must record the observation and transmit it using the actual time of observation.  If conditions have changed appreciably or the observation is more than 15 minutes late, the observer must skip a line and record and transmit a SPECI observation containing all the elements in a METAR observation.  After transmitting the SPECI, using the actual time of observation, the observer must estimate the conditions probable at the standard time using recording instruments whenever possible.  The observer must record this data on the skipped line using the standard time in column 2.  The estimated observation must not be transmitted.  The observer must make note in column 65 referencing the actual time of observation that the estimated observation was recorded.
	15.7. Corrections.  To make a correction on Form MF1M-10C, the observer must draw a single line through the erroneous entry.  The observer must not erase or otherwise obliterate entries.  The observer must record corrected data in the appropriate blocks on the same or next line appropriately identified.
	15.8. Heading on Form MF1M-10C at LAWRS.  At LAWRS, the observer must enter the official station name and state abbreviation in the block labeled STATION.  The four-letter Airport ID must be included in the SID block.  Also in the blocks provided, the observer must enter the date and time (in Coordinated Universal Time (UTC)) and the conversion factor used to convert Local Standard Time (LST) to UTC.  The observer must check after UTC to indicate that the times used in column 2 of the form are in UTC. In the blocks labeled LATITUDE and LONGITUDE, enter the station’s latitude and longitude to the nearest minute of a degree.  In the block labeled STATION ELEVATION, enter the station’s elevation (Hp) to the nearest foot.
	15.9. Heading on Form MF1M-10C at Other Stations (NA LAWRS).  In the block labeled STATION, the observer must enter the type of station, the official station name and state abbreviation.  The four-letter Airport ID must be included in the SID block.  Also in the blocks provided, the observer must enter the date and time (in LST), and conversion factor used to convert LST to UTC.  In the blocks labeled LATITUDE and LONGITUDE, enter the station’s latitude and longitude to the nearest minute of a degree.  In the block labeled STATION ELEVATION, enter the station’s elevation (Hp) to the nearest foot.
	15.10. Entries on Form MF1M-10C by Columns.  The procedures and practices given below are only for those columns applicable at FAA facilities.
	15.11. Additional Instructions for Part-Time Stations.  M must be recorded to designate a METAR observation, S must be recorded to designate a SPECI observation.
	15.12. Additive Data Groups (NA LAWRS).   Although the observer may make entries on the form to suit the data available, all data transmitted shall be in accordance with the instructions in this order.  Each character encoded and transmitted in the 3- and 6-hourly observation additive data groups has a meaning as specified in Chapter 14, Coding and Dissemination, and shall not be changes to station’s available data.
	15.13. Tailoring MF1M-10C, Synoptic Data, and Summary of the Day (NA LAWRS).  Columns 26 and higher were designed for stations that operate continuously.  Part-time stations must also record data for a 24-hour period, but because many part-time stations are not open at midnight, and do not have continuous recording instruments, their 24 hour day (or their station day) begins when the station closes and ends 24 hours later.  Although the station day begins on the previous calendar day, the times entered in column 26 must be the times (LST) of the main 6-hourly synoptic reports made during the calendar day entered in the heading of the form.  In column 26, the observer must disregard the "MID TO" and "MID" lines and on the line captioned "1," record the time of the first 6-hourly of the day.  The precipitation and temperature extremes entered on that line cover the period from the last 6-hourly observation taken before the station closed (the previous day) to the current 6-hourly observation.  The observer must reference the time of observation (column 26) and in block 65, record the number of hours, 12 or more since the last 6-hourly.  
	15.14. Notice of Corrections to Weather Records.  The accuracy of weather observations is important after the fact since the National Climatic Data Center (NCDC) utilizes this information to update climatological records for the U.S.  If a station discovers that erroneous weather information was transmitted long-line, they are encouraged to send the corrected weather data using WS Form B-14, or, if the form is not available, by letter to the address provided below.  (See Figure 151: WS Form B-14.)

	Chapter 16. Operation of Equipment
	16.1. Introduction.  This chapter contains instructions for the operation of meteorological instruments, related equipment, care and use, and instrument evaluating procedures of various equipment.
	16.2. Ice Accretion Indicators.  Ice-accretion indicators are designed to indicate the occurrence of freezing precipitation.  A freezing rain sensor on an automated system with SPECI capability is capable of reporting ice accretion amounts.  Ice accretion is determined and reported automatically and there is no manual backup required.  When an automated system with SPECI capability freezing rain sensor is not available, a wooden bracket with clamps mounted on each end to hold a strip of aluminum may be used to determine whether freezing precipitation is occurring.  Expose a strip of aluminum whenever the possibility of freezing precipitation exists.  When precipitation is occurring, exposing a second strip of aluminum (which is near the same temperature as the air) will help to avoid the possibility of reporting freezing rain as occurring when actually the ice on the indicator might have formed some time prior to the observation.  When doing this, however, care must be taken to ensure that the strips are at or very close to the same temperature as the air.
	16.3. General.  At locations with commissioned automated systems with SPECI capability, automated systems without SPECI capability, or digital altimeter setting indicator (DASI) designated as the station pressure standard, analog aneroid barometers and analog altimeter setting indicators must be standardized.  Those analog instruments must be routinely compared to the station pressure standard to ascertain continued reliability and to determine corrections to readings of the analog aneroid instruments.  Station pressure standards must be compared with traveling standards that are directly traceable to mercury standards at the National Institute of Standards and Technology (NIST).
	16.4. General.  Rapid changes of temperature or exposure to direct heat or sunlight may cause erratic performance of aneroid instruments.  Jarring of instruments may dislocate elements of the linkage system.  Excessive friction or leaking pressure cells may result in erroneous pressure readings.  After verification of erratic or excessive corrections which exceed the limits given in Paragraph 16.5 below, the observer must discontinue use of the unreliable instrument and notify the appropriate headquarters or maintenance shop.  However, questionable corrections noted infrequently at the time of strong gusty winds are discouraged.
	16.5. Aneroid Barometer or Altimeter Setting Indicator (NA CWO).  Whenever the difference between the station pressure derived from the station pressure standard and the corrected reading of the aneroid instrument (preceding column 12 entry applied to column 9) exceeds 0.010 inch Hg (0.3 hPa), the difference should be immediately verified by making a second comparison, preferably by another observer.
	16.6. Excessive Drift.  Occasionally, a defect in an instrument may cause the correction to increase progressively at an abnormal rate.  If the posted correction (column 12) of a standardized aneroid instrument has changed more than 0.020 inch Hg (0.7 hPa) since the instrument was reset, the observer must discontinue use of the aneroid instrument and notify the designated headquarters or maintenance shop.
	16.7. Inspection Comparisons (NA CWO).  Comparisons of station pressure standards with instruments from a headquarters or maintenance shop are made during visits by a representative of that headquarters or shop.
	16.8. Electronic Pressure Transducers.  The highly accurate and reliable electronic pressure transducers, including the digital altimeter setting indicator (DASI), the automated system with SPECI capability, the automated system without SPECI capability, and other approved new technologies, are compared by highly reliable traveling standards that are continuously checked against national mercurial standards.
	16.9. Temperature and Dewpoint Indicators
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	C.8 Altimeter Setting From Altimeter Setting Indicators (Only LAWRS).  Altimeter setting indicators may be digital or analog.  If a digital instrument is used, the altimeter setting must be determined by adding the posted correction to the reading.  Some digital altimeter setting indicators including electronic pressure transducers do not require any corrections.  If an analog instrument is used, the following procedures must apply:
	C.9 Determining the Reliability of Altimeter Setting Indicators (Only LAWRS).  The reliability of each altimeter setting indicator (ASI) must be verified as follows:
	C.10 Daily Comparison with an Adjacent Station (Only LAWRS)
	C.11 Altimeter Setting From a DASI.  Altimeter settings may be obtained from a DASI through direct readings.  Some DASI’s may have a correction posted from a travelling standard.
	C.12 Electronic Pressure Transducers or Other DASIs.  A DASI may be used to determine station pressure from which the altimeter setting may be determined.  The altimeter setting may be determined from station pressure by use of a pressure reduction computer, reduction constant, table, or by direct readout. 
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